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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electro-optical device 
permitting to reduce the number of stages of source signal line 
driving circuits to a half of the number of horizontal pixels using 
pixels having a new structure while a pixel part is made high- 
definition, permitting to arrange the pixels with a margin, and 
contribute to a high opening rate. 

SOLUTION: One horizontal period is split into a 1st half and a 2nd 
half periods; signals for two adjacent pixels are sequentially inputted 
to one source signal line; and the signal is written by selecting each 
one pixel during the 1st half or the 2nd half of the one horizontal 
period by a pixel selection part arranged between the adjacent two 
pixels. Since one source signal line can be shared between adjacent 
two pixels, this is advantageous for an opening ratio. 
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* * NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a source signal-line side drive circuit, a gate signal line side drive circuit, a pixel selection-signal line 
side drive circuit, and a picture element part Said picture element part It has m source signal lines, k gate signal 
lines, and the pixel of 2km individual, and said m source signal lines have the k pixel selection sections, respectively. 
Each of said m source signal lines It connects with 2k pixels electrically through the pixel selection section. The 
pixel of said 2km individual, respectively The transistor for switching, It has a transistor for EL drive, and an EL 
element. The gate electrode of said transistor for switching It connects with said gate signal line electrically. The 
impurity range of said transistor for switching It connects with the gate electrode of said transistor for EL drive 
electrically. While one side is electrically connected with a source signal line and remaining, the impurity range of 
said transistor for EL drive One side is an electronic instrument characterized by connecting with a current supply 
source line electrically, remaining, while connecting with one electrode of an EL element electrically. 
[Claim 2] It has a source signal-line side drive circuit, a gate signal line side drive circuit, a pixel selection-signal line 
side drive circuit, and a picture element part. Said picture element part It has m source signal lines, k gate signal 
lines, and the pixel of 2km individual. The pixel of said 2km individual, respectively The transistor for switching, It has 
a transistor for EL drive, and an EL element. The gate electrode of said transistor for switching It connects with 
said gate signal line electrically. The impurity range of said transistor for switching Connect with a source signal line 
electrically through the pixel selection section, and one side remains, while is electrically connected with the gate 
electrode of said transistor for EL drive. For one side, the impurity range of said transistor for EL drive is an 
electronic instrument characterized by connecting with a current supply source line electrically, remaining, while 
connecting with one electrode of an EL element electrically. 

[Claim 3] It is the electronic instrument characterized by said source signal-line side drive circuit performing two 
write-in actuation of a video signal to each m source signal lines in claim 1 or an electronic instrument according to 
claim 2 at 1 level period. 

[Claim 4] In an electronic instrument given in any 1 term of claim 1 thru/or claim 3 in said one pixel selection 
section The 1st pixel and 2nd pixel are connected electrically. Said pixel selection section The video signal which 
chooses the 1st pixel in the period in the first half of 1 level period, chooses the 2nd pixel in the period in the 
second half of 1 level period, and is inputted from a source signal line is an electronic instrument characterized by 
being written only in the pixel of the side chosen by said pixel selection section. 

[Claim 5] It is the electronic instrument characterized by said pixel selection section having an N channel mold 
transistor and a P channel mold transistor in an electronic instrument given in any 1 term of claim 1 thru/or claim 4. 

[Claim 6] It is the electronic instrument characterized by said pixel selection section having an analog switch in an 
electronic instrument given in any 1 term of claim 1 thru/or claim 4. 

[Claim 7] An one-frame period n subframe periods SF1 and SF2, It has SFn. Said subframe period, respectively 
The address (writing) periods Ta1 and Ta2, In the drive approach of an electronic instrument of performing a n~bit 
gradation display by having Tsn and controlling the luminescence time amount of an EL element Tan, the sustain 
(lighting) periods Ts1 and Ts2, and ... When the horizontal number of pixels of said electronic instrument is 2m piece, 
1 level period is divided at two periods. The drive approach of the electronic instrument characterized by the thing 
for which the writing of the video signal to a pixel (2, 4, 2m~2, and 2m position) is performed while the writing of 

the video signal to 1,3 2m - 3 or 2m - the 1st pixel is performed in one period and remaining in a period. 

[Claim 8] It is the drive approach of the electronic instrument characterized by being 1, 3 the period when the 

writing of the video signal to 2m - 3 or 2m - the 1st pixel is performed in the drive approach of an electronic 

instrument according to claim 7 in the first half of 1 level period, and being 2, 4 2m-2, and the period when the 

writing of the video signal to a 2m position pixel is performed in the second half of 1 level period. 

[Claim 9] It is the drive approach of the electronic instrument characterized by being 1, 3 the period when the 

writing of the video signal to 2m - 3 or 2m - the 1st pixel is performed in the drive approach of an electronic 

instrument according to claim 7 in the second half of 1 level period, and being 2, 4 2m-2, and the period when the 

writing of the video signal to a 2m position pixel is performed in the first half of 1 level period. 

[Claim 10] The EL display characterized by using the electronic instrument of a publication for any 1 term of claim 1 
thru/or claim 6. 

[Claim 11] The cellular phone characterized by using the electronic instrument of a publication for any 1 term of 
claim 1 thru/or claim 6. 
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[Claim 12] The car audio characterized by using the electronic instrument of a publication for any 1 term of claim 1 
thru/or claim 6. 

[Claim 13] The digital camera characterized by using the electronic instrument of a publication for any 1 term of 
claim 1 thru/or claim 6. 

[Claim 14] The EL display characterized by using the drive approach of the electronic instrument a publication for 
any 1 term of claim 1 thru/or claim 6. 

[Claim 15] The cellular phone characterized by using the drive approach of the electronic instrument a publication 
for any 1 term of claim 1 thru/or claim 6. 

[Claim 16] The car audio characterized by using the drive approach of the electronic instrument a publication for 
any 1 term of claim 1 thru/or claim 6. 

[Claim 17] The digital camera characterized by using the drive approach of the electronic instrument a publication 
for any 1 term of claim 1 thru/or claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of an electronic instrument. Especially this 
invention relates to the drive approach of the active-matrix mold electronic instrument which has the thin film 
transistor (TFT) created on an insulator, and a active-matrix mold electronic instrument. 
[0002] 

[Description of the Prior Art] In recent years, as a flat-panel display replaced with LCD (liquid crystal display), EL 
(electroluminescence) display attracts attention and active research is done. 

[0003] It roughly divided into LCD as a drive method, and there were two types of it. One was a passive matrix mold 
used for STN-LCD etc., and another was a active-matrix mold used for TFT-LCD etc. In an EL display, similarly, it 
roughly divides and there are two kinds of drive methods. A passive matrix mold and another of one are active- 
matrix molds. 

[0004] In the case of the passive matrix mold, wiring which becomes the upper part and the lower part of an EL 
element with an electrode is arranged. And an electrical potential difference is applied to the wiring in order, and the 
light is made to switch on by passing a current to an EL element. On the other hand, in the case of a active-matrix 
mold, it has TFT in each pixel, and it can hold a signal now within each pixel. 

[0005] Drawing 21 is the example of a configuration of the active-matrix mold electronic instrument by digital drive. 
The picture element part 2101 is arranged in the center. Around the picture element part 2101, the gate signal line 
side drive circuit 2106 for controlling the source signal-line side drive circuit 2102 and gate signal line for controlling 
a source signal line is arranged. In drawing 21 , although the gate signal line side drive circuit 2106 is arranged only 
at one side of a picture element part 2101, it is more desirable [ the circuit ] in an actual drive to arrange on both 
sides of a gate signal line, as a picture element part 2101 is pinched in respect of dependability of operation and 
effectiveness. Moreover, the power supply section (Supply) for supplying a current to an EL element is connected to 
each current supply source line of a picture element part 2101. 

[0006] An EL element has the layer (it is hereafter described as EL layer) containing the organic compound with 
which electroluminescence (Electro Luminescence: luminescence generated by adding electric field) is acquired, an 
anode plate, and cathode. Although the luminescence in an organic compound has luminescence (phosphorescence) 
at the time of returning from luminescence at the time of returning from a singlet excitation state to a ground state 
(fluorescence), and a triplet excitation state to a ground state, this invention is applicable also to the electronic 
instrument which used which luminescence. 

[0007] In addition, on these specifications, all the layers prepared between an anode plate and cathode are defined 
as EL layer. A luminous layer, a hole injection layer, an electronic injection layer, an. electron hole transportation 
layer, an electron transport layer, etc. are concretely contained in EL layer. The EL element has fundamentally the 
structure where the laminating of an anode plate / luminous layer / the cathode was carried out to order, and, in 
addition to this structure, it may have the structure which carried out the laminating to order, such as an anode 
plate / hole injection layer / luminous layer / cathode, and an anode plate / hole injection layer / luminous layer / 
electron transport layer / cathode. 

[0008] Moreover, in this specification, the component formed in an anode plate, EL layer, and cathode is called an 
EL element. 

[0009] The source signal-line side drive circuit 2102 has a shift register 2103, the 1st latch circuit 2104, and the 
2nd latch circuit 2105. A source side clock signal (S-CLK) and a source side start pulse (S-SP) are inputted into a 
shift register 2103, a digital video signal (Digital Data) is inputted into the 1st latch circuit 2104, and a latch pulse 
(Latch Pulse) is inputted into the 2nd latch circuit 2105. 

[0010] The gate signal line side drive circuit 2106 has a shift register (not shown). A gate side clock signal (G-CLK) 
and a gate side start pulse (G-SP) are inputted into a shift register. 

[001 1] The drive of a circuit is explained. The number given to drawing 21 is used for explanation. 
[0012] In the source signal-line side drive circuit 2102, a source side clock signal (S-CLK) and a source side start 
pulse (S-SP) are inputted into a shift register 2103. A shift register 2103 outputs a pulse one by one based on these 
input signals. The pulse by which a sequential output is carried out from a shift register is inputted into the 1st latch 
circuit 2104 via a buffer (not shown) etc., and carries out sequential maintenance (latch) of the digital video signal 
(Digital Data) in each stage. After maintenance of data is completed in the last stage of the 1st latch circuit 2104, a 
latch pulse (Latch Pulse) is inputted into the 2nd latch circuit 2105, and the data currently held at the 1st latch 
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circuit 2104 are transmitted to it all at once via a buffer (not shown) etc. at the 2nd latch circuit 2105. 
[0013] In the gate signal line side drive circuit 2106, a gate side clock signal (G-CLK) and a gate side start pulse (G- 
SP) are inputted into a shift register (not shown). Based on these input signals, a shift register outputs a pulse one 
by one, is outputted as a gate signal line selection pulse via a buffer (not shown) etc., and chooses the gate signal 
line one by one. 

[0014] The data transmitted to the 2nd latch circuit 2105 of the source signal-line side drive circuit 2102 are 
written in the pixel of the line chosen by the gate signal line selection pulse. The display of an image is made by 
repeating this actuation. 

[0015] Then, the drive of a picture element part is explained. A part of picture element part 2101 of drawing 21 is 
shown in drawing 22 . Drawing 22 (A) shows the 3x3-pixel matrix. The part surrounded by the dotted-line frame 
2200 is 1 pixel, and the enlarged drawing is shown in drawing 22 (B). In drawing 22 (B), 2201 is TFT (henceforth TFT 
for switching) which functions as a switching element when writing a signal in a pixel Which polarity of an N channel 
mold or a P channel mold may be used for this TFT2201 for switching. 2202 is TFT (henceforth TFT for EL drive) 
which functions as a component (current controlling element) for controlling the current supplied to EL element 
2203. In using a P channel mold for TFT2202 for EL drive, it arranges between the anode plate 2209 of EL element 
2203, and the current supply source line 2207. It is also possible to use an N channel mold for TFT2202 for EL drive, 
and to arrange between the cathode 2210 of EL element 2203 and the cathode electrode 2208 as the another 
configuration approach. However, as actuation of TFT, using the P channel mold, the method which arranges 
TFT2202 for EL drive between the anode plate 2209 of EL element 2203 and the current supply source line 2207 is 
common to TFT2202 for EL drive, and are adopted as it from the constraint on that a grounded source is good and 
manufacture of EL element 2203 etc. [ many ] 2204 is the retention volume for holding the signal (electrical 
potential difference) inputted from the source signal line 2206. Wiring of dedication may be used although one 
terminal of the retention volume 2204 in drawing 22 (B) is connected to the current supply source line 2207. The 
gate electrode of TFT2201 for switching is connected to the gate signal line 2205, and the source field is connected 
to the source signal line 2206. 

[0016] Next, with reference to this drawing 22 , actuation of the circuit of a active-matrix mold electronic 
instrument is explained. First, if the gate signal line 2205 is chosen, an electrical potential difference will be 
impressed to the gate electrode of TFT2201 for switching, and TFT2201 for switching will be in switch-on. Then, the 
signal (electrical potential difference) of the source signal line 2206 is accumulated in retention volume 2204. Since 
the electrical potential difference of retention volume 2204 turns into the electrical potential difference VGS 
between the gate sources of TFT2202 for EL drive, the current according to the electrical potential difference of 
retention volume 2204 flows to TFT1302 for EL drive, and EL element 2203. Consequently, EL element 2203 lights 
up- 

[0017] The flowing amount of currents can control the brightness 2203 of EL element 2203, i.e., an EL element, by 
VGS of TFT2202 for EL drive. VGS is the electrical potential difference of retention volume 2204, and it is a signal 
(electrical potential difference) inputted into the source signal line 2206. That is, the brightness of EL element 2203 
is controlled by controlling the signal (electrical potential difference) inputted into the source signal line 2206. 
Finally, the gate signal line 2205 is changed into the condition of not choosing, the gate of TFT2201 for switching is 
closed, and TFT2201 for switching is made into non-switch-on. The charge accumulated in retention volume 2204 is 
then held. Therefore, VGS of TFT2202 for EL drive is held as it is, and the current according to VGS continues 
flowing to EL element 2203 via TFT2202 for EL drive. 

[0018] It is related with the drive of an EL element etc. and is SID99 Digest. : P372 : "Current Status andfuture of 
Light-Emitting Polymer Display Driven by Poly-Si TFT", ASIA DISPLAY98 : P217 : "High Resolution Light Emitting 
Polymer Display Drivenby Low Temperature Polysilicon Thin Film Transistor with Integrated Driver", Euro Display99 
Late News : P27 : It is reported to "3.8 Green OLED with Low Temperature Poly-Si TFT" etc. 
[0019] 

[Problem(s) to be Solved by the Invention] In recent years, as for the EL display, the big-screen-izing, and a list and 
the further high-definition-izing are called for. However, there is a trouble of pressing the arrangement tooth space 
of a drive circuit, by reducing a pixel pitch that a part for a picture element part should be made highly minute. When 
it is got blocked, for example, is referred to as XGA from VGA in the panel of the same size, the horizontal number 
of pixels increases from 640 pixels to 1024 pixels. At this time, width of face of 1 pixel is set to 62.5 [%], and will 
also reduce the arrangement width of face for one step of a source signal-line side drive circuit to 62.5 [%]. 
[0020] In order to solve the above-mentioned problem, the further contraction of a drive circuit is needed, but if a 
design rule, the dependability of circuit actuation, the point of the yield, etc. are taken into consideration, it will be 
hard to call it an easy solution. 

[0021] Therefore, let it be a technical problem to offer the possible electronic instrument of the further highly- 
minute-izing in this invention, avoiding the problem of the arrangement tooth space of the drive circuit mentioned 
above using the pixel which has new structure. 
[0022] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the following means were 
provided in this invention. 

[0023] The usual pixel had one source signal line 2206 per pixel, one gate signal line 2205, and one current supply 
source line 2207, as shown in drawing 22 (B). As shown in drawing 1 , the pixel in the electronic instrument of this 
invention has one source signal line 1 10 between 2 pixels which adjoined, and shares it between Pixel A and Pixel B. 
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However, if it remains as it is, only the always same picture signal can be written in Pixel A and Pixel B. Therefore, 
the pixel selection section 113 is formed and it lets the picture signal inputted into the source signal line 110 pass 
to either TFT101 for switching of Pixel A, or TFT102 for switching of Pixel B. If the drive approach is explained 
briefly, 1 level period will be divided at the period of the first half and the second half, and the writing to Pixel A will 
be completed in the period of the first half. Then, in the period of the second half, the procedure of completing the 
writing to Pixel B is taken. 

[0024] By considering as such structure, since the number of stages of a source signaHine side drive circuit can be 
made into one half of the number of stageses (it is not this limitation when it has a dummy stage by the 
configuration of a drive circuit) of the horizontal number of pixels, also when a pixel pitch contracts by highly 
minute-ization, arrangement of a drive circuit is attained easily. 

[0025] Below, the configuration of the electronic instrument of this invention is indicated. 

[0026] The electronic instrument of this invention according to claim 1 has a source signal-line side drive circuit, a 
gate signal line side drive circuit, a pixel selection-signal line side drive circuit, and a picture element part Said 
picture element part It has m source signal lines, k gate signal lines, and the pixel of 2km individual, and said m 
source signal lines have the k pixel selection sections, respectively. Each of said m source signal lines It connects 
with 2k pixels electrically through the pixel selection section. The pixel of said 2km individual, respectively The 
transistor for switching, It has a transistor for EL drive, and an EL element. The gate electrode of said transistor for 
switching It connects with said gate signal line electrically. The impurity range of said transistor for switching It 
connects with the gate electrode of said transistor for EL drive electrically. While one side is electrically connected 
with a source signal line and remaining, the impurity range of said transistor for EL drive It is characterized by 
connecting with a current supply source line electrically, and for one side remaining, while connecting it with one 
electrode of an EL element electrically. 

[0027] The electronic instrument of this invention according to claim 2 has a source signal-line side drive circuit, a 
gate signal line side drive circuit, a pixel selection-signal line side drive circuit, and a picture element part. Said 
picture element part It has m source signal lines, k gate signal lines, and the pixel of 2km individual. The pixel of said 
2km individual, respectively The transistor for switching, It has a transistor for EL drive, and an EL element. The 
gate electrode of said transistor for switching It connects with said gate signal line electrically. The impurity range 
of said transistor for switching Connect with a source signal line electrically through the pixel selection section, and 
one side remains, while is electrically connected with the gate electrode of said transistor for EL drive. The impurity 
range of said transistor for EL drive is characterized by connecting with a current supply source line electrically, and 
for one side remaining, while connecting it with one electrode of an EL element electrically. 

[0028] The electronic instrument of this invention according to claim 3 is characterized by said source signal-line 
side drive circuit performing two write-in actuation of a video signal to each m source signal lines at 1 level period in 
claim 1 or claim 2. 

[0029] The electronic instrument of this invention according to claim 4 is set to claim 1 or claim 2. In said one pixel 
selection section The 1st pixel and 2nd pixel are connected electrically. Said pixel selection section The video signal 
which chooses the 1 st pixel in the period in the first half of 1 level period, chooses the 2nd pixel in the period in the 
second half of 1 level period, and is inputted from a source signal line is characterized by being written only in the 
pixel of the side chosen by said pixel selection section. 

[0030] The electronic instrument of this invention according to claim 5 is characterized by said pixel selection 
section having an N channel mold transistor and a P channel mold transistor in claim 1 or claim 2. 
[0031] The electronic instrument of this invention according to claim 6 is characterized by said pixel selection 
section having an analog switch in claim 1 or claim 2. 

[0032] The drive approach of the electronic instrument of this invention according to claim 7 An one-frame period n 
subframe periods SF1 and SF2, It has SFn. Said subframe period, respectively The address (writing) periods Ta1 

and Ta2 In the drive approach of an electronic instrument of performing a n~bit gradation display by having Tsn 

and controlling the luminescence time amount of an EL element Tan, the sustain (lighting) periods Tsl and Ts2, 
and ... When the horizontal number of pixels of said electronic instrument is 2m piece, 1 level period is divided at two 

periods. It is characterized by the thing for which the writing of the video signal to a pixel (2, 4 2m-2, and 2m 

position) is performed in a period while the writing of the video signal to 1, 3, .... 2m - 3 or 2m - the 1st pixel is 
performed in one period and remaining. 

[0033] It is the period when, as for the drive approach of the electronic instrument of this invention according to 

claim 8, the writing of the video signal to 1,3 2m - 3 or 2m - the 1st pixel is performed in claim 7 in the first half 

of 1 level period, and 2, 4, 2m-2, and the period when the writing of the video signal to a 2m position pixel is 
performed are characterized by being in the second half of 1 level period. 

[0034] It is the period when, as for the drive approach of the electronic instrument of this invention according to 

claim 9, the writing of the video signal to 1, 3 2m - 3 or 2m - the 1st pixel is performed in claim 7 in the second 

half of 1 level period, and 2, 4 2m~2, and the period when the writing of the video signal to a 2m position pixel is 

performed are characterized by being in the first half of 1 level period. 
[0035] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is described. 

[0036] The main configurations of this invention are shown in drawing 1 . Among drawing 1 (A), the part shown by 
the dotted-line frame is expanded to drawing 1 (B), and is shown. 

[0037] In the pixel which the electronic instrument of this invention has, the description is in the point that two 
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pixels are connected to one source signal line 110. It is written as the pixel A which has 1st TFT 101 for switching, 
1st TFT103 for EL drive, 1st EL element 105, and the 1st retention volume 107 for two pixels, respectively, and the 
pixel B which has 2nd TFT102 for switching, 2nd TFT104 for EL drive. 2nd EL element 106, and the 2nd retention 
volume 108. The pixel selection section 113 has the function which outputs the picture signal inputted from a 
source signal line only to 1st TFT101 for switching of Pixel A, or 2nd TFT102 for switching of Pixel B. 1st TFT101 
for switching and 2nd TFT102 for switching do not care about the polarity with an N channel mold or a P channel 
mold as mentioned above. Moreover, the polarity of 1st TFT103 for EL drive and 2nd TFT104 for EL drive should 
just determine the polarity according to the structure of an EL element as mentioned above. 

[0038] Here, the electronic instrument which has a rrixk pixel has m/2 source signal line and k gate signal lines, and 
2 pixels which adjoins on both sides of a source signal line are electrically connected with a source signal line 
through the pixel selection section. Since there are k gate signal lines, the number of the pixels connected with per 
source signal line is 2x(part for number of gate signal line) =2k pieces. 

[0039] The pixel selection section 113 located in a line with the longitudinal direction operates uniformly altogether. 
That is, in drawing 1 (A), in a certain gate signal line selection period, if a signal is first inputted into the pixel 
selection section 1 13 in the first half, writing will be performed to Pixel A, if it becomes in the second half, a signal 
will be again inputted into the pixel selection section, and writing will be performed to Pixel B. Therefore, a source 
signaHine side drive circuit performs writing to Pixel A, writing to Pixel B, and two write-in actuation within 1 level 
period. 

[0040] Drawing 2 (A) shows the source signal-line side drive circuit of the usual electronic instrument, and one line 
of a picture element part. The source signal-line side drive circuit 200 makes one unit the part which has the shift 
register for controlling one source signal line, the 1st latch circuit, and the 2nd latch circuit, and has the structure 
where two or more steps of it are repeated. That is, when the horizontal number of pixels is m pixels, the number of 
stages of a source signal-line side drive circuit is equal to the number of pixels, and has m steps. In drawing 2 (A), 
the width of face which can arrange the circuit for one step of a source signal-line side drive circuit is the width of 
face shown by D1. Therefore, since a pixel pitch becomes narrow by increasing the number of pixels, without being 
accompanied by modification of panel size and D1 becomes small inevitably, arrangement of a drive circuit becomes 
difficult 

[0041] Drawing 2 (B) shows the source signal-line side drive circuit of the electronic instrument of this invention, 
and one line of a picture element part The source signal-line side drive circuit 210 makes one unit the part which 
has the shift register for controlling one source signal line, the 1st latch circuit, and the 2nd latch circuit, and has 
the structure where two or more steps of it are repeated. Since the pixel which has the structure of this invention 
is sharing one source signal line when the horizontal number of pixels is n pixels, the circuit of drawing 2 (B) has 
m/2 source signal line. Therefore, although the number of pixels is equal to drawing 2 (A), the number of stages of a 
drive circuit can be made into m/2 step. At this time, the width of face which can arrange the circuit for one step of 
a source signal-line side drive circuit is the width of face shown by D2 in drawing 2 (B). Also when the pixel pitch 
was equal in both drawing 2 (A) and (B) and a pixel pitch becomes narrow by highly minute-ization since D2 is twice 
[ about ] D1, arrangement of a drive circuit is easy. 

[0042] An actual drive is described using a timing chart. As the drive approach, it explains taking the case of the 
case where a gradation expression is performed, by the approach which combined the digital gradation method and 
the time amount gradation method. First, the drive approach in the electronic instrument using the pixel of the 
conventional configuration is described. [0043] Drawing 3 is a timing chart in the case of displaying an image with 4- 
brt (24= 16) gradation and frame frequency 60 [Hz] in the electronic instrument which has the number of pixels of 
the level mx perpendicular n. Order is explained later on. In this case, drawing of a screen is performed 60 times in 1 
second. The period which draws one screen once is an one-frame period. ( Drawing 3 (A)) 
[0044] An oneHrame period is divided at two or more subframe periods. This is for performing a gradation 
expression using the sum of the lighting time amount of an EL element, and in order to perform a k-bit gradation 
expression, it requires k subframe periods. Here, since it is 4~bit gradation, it is divided at four subframe periods of 
SF1-SF4. Each subframe period has an address (writing) period and a sustain (lighting) period. Since an address 
(writing) period is a period which writes in the signal for one screen, the die length of all the address (writing) 
periods Ta1-Ta4 is equal. About a sustain (lighting) period, it is referred to as Ts1:Ts2:Ts3:Ts4=23:22:2 1:20=8:4:2:1, 
and gradation is expressed by which sustain (lighting) period is made to turn on an EL element. In addition, not 
related, even if sequence is random, it does not care about the sequence of this subframe period. ( Drawing 3 (B)) 
[0045] In an address (writing) period, a gate signal line is chosen sequentially from the 1st line, and the digital video 
signal inputted from a source signal line one by one is written in a pixel. It writes 1 level period [ the selection period 
per gate signal line of one line ]. After selection to a last line is completed, it shifts to a sustain (lighting) period and 
an EL element lights up. ( Drawing 3 (C)) 

[0046] In 1 level period, as mentioned above, a source signaHine side drive circuit operates, and a digital video 
signal is held. In a dot-data sampling period, in the 1st latch circuit which received the pulse from a shift register, 
after maintenance of a digital video signal is carried out and the latch for horizontal direction 1 train ends, in the 
Rhine data latch period, a digital video signal is transmitted to the 2nd latch circuit from the 1 st latch circuit 
( Drawing 3 (D)) 

[0047] The above is the drive approach by the approach which combined the digital gradation method and the time 
amount gradation method. Then, the case where it drives by the same approach in the electronic instrument of this 
invention is explained. 
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[0048] Drawing 4 is a timing chart in the case of displaying an image like drawing 3 in the electronic instrument 
which has the number of pixels of the level mx perpendicular n with 4— bit (24= 1 6) gradation and frame frequency 60 
[Hz]. Order is explained later on. In this case, drawing of a screen is performed 60 times in 1 second. The period 
which draws one screen once is an one-frame period. ( Drawing 4 (A)) 

[0049] An oneHrame period is divided at two or more subframe periods. Here, since it is 4-bit gradation, it is divided 
at four subframe periods of SF1-SF4. Each subframe period has an address (writing) period and a sustain (lighting) 
period. Since an address (writing) period is a period which writes in the signal for one screen, the die length of all 
the address (writing) periods Ta1~Ta4 is equal. About a sustain (lighting) period, it is referred to as 
Ts1:Ts2:Ts3:Ts4=23:22:21:20=8:4:2:1, and gradation is expressed by which sustain (lighting) period is made to turn on 
an EL element. In addition, not related, even if sequence is random, it does not care about the sequence of this 
subframe period. ( Drawing 4 (B)) 

[0050] In an address (writing) period, a gate signal line is chosen sequentially from the 1st line, and the digital video 
signal inputted from a source signal line one by one is written in a pixel. It writes 1 level period [ the selection period 
per gate signal line of one line ]. After selection to a last line is completed, it shifts to a sustain (lighting) period and 
an EL element lights up. About the drive approach so far and timing, it is the same as that of usual. ( Drawing 4 (O) 
[0051] The electronic instrument of this invention is with the first half of 1 level period, and the second half, and 
writes a signal in two different pixels connected to one source signal line. It sets in the first half of 1 level period at 
a dot-data sampling period about 1, 3, 5 and ... which were chosen by the pixel selection section, m-3, and the m- 
1st pixels (it corresponds to the pixel A shown in drawing 1 ). In the 1st latch circuit which received the pulse from 
a shift register, after maintenance of a digital video signal is carried out and the latch for the horizontal direction of 
one line ends about Pixel A, in the Rhine data latch period, the data transfer from the 1 st latch circuit to the 2nd 
latch circuit is carried out. It sets in the second half of 1 level period at a dot-data sampling period about 2, 4, 6 
and ... which were chosen by the pixel selection section, m-2, and the m-th pixel (it corresponds to the pixel B 
shown in drawing 1 ). After maintenance of a digital video srgnal is carried out and the latch for the horizontal 
direction of one line ends about Pixel B in the 1st latch circuit which received the pulse from a shift register, it sets 
at the Rhine data latch period. A digital video signal is transmitted to the 2nd latch circuit from the 1st latch circuit. 
( Drawing 4 (D)) 

[0052] Usually, when it has m pixels horizontally, although the source signal-line side drive circuit had m steps, it 
can be made into m/2 step by using the configuration of this invention. Moreover, in order for there to be no need 
of pulling up clock frequency etc., it is satisfactory also in respect of dependability. Therefore, the problem on a 
circuit design of pressure of the arrangement tooth space of a drive circuit etc. is avoidable with narrow-width- 
ization of the pixel pitch by highly-minute-izing of a screen. 
[0053] 

[Example] The example of this invention is described below. 

[0054] [Example 1] drawing 5 shows the example of circuitry of the electronic instrument of this invention. The 
picture element part 501 is arranged in the center. Around the picture element part 501, the pixel selection-signal 
line side drive circuit 507 for controlling the gate signal line side drive circuit 506 and the pixel selection section for 
controlling the source signal-line side drive circuit 502 for controlling a source signal line and a gate signal line is 
arranged. Moreover, the power supply section (Supply) for supplying a current to an EL element is connected to 
each current supply source line of a picture element part 501. 

[0055] What expanded a part of picture element part 501 in drawing 5 is shown in drawing 6 (A). Drawing 6 (A) 
shows the 6x3-pixel matrix. The part surrounded by the dotted-line frame 600 is one unit, and 2 pixels is contained. 
The enlarged drawing is shown in drawing 6 (B). 

[0056] The pixel A which has 1st TFT601 for switching, 1st TFT603 for EL drive, 1st EL element 605, and the 1st 
retention volume 607, and the pixel B which has 2nd TFT602 for switching, 2nd TFT604 for EL drive, 2nd EL 
element 606, and the 2nd retention volume 608 are arranged at the right-and-left both sides of the source signal 
line 610. In this example, the example which used the P channel mold TFT is shown in TFT 603 and 604 for EL drive 
at TFT 601 and 602 for switching using the N channel mold TFT. The pixel selection section 613 consists of this 
examples using the N channel mold TFT615, the P channel mold TFT616, and the pixel selection-signal line 614, by 
inputting Hi signal or LO signal into a pixel selection-signal line, the N channel mold TFT615 or the P channel mold 
TFT616 flows, and the signal from the source signal line 610 is written in Pixel A or Pixel B. 

[0057] An actual drive is explained with reference to drawing 6 and the timing chart shown in drawing 7 . In drawing 
7 (A), the one-frame period is divided at four subframe periods for a 4-bit gradation expression. Drawing 7 (B) 
shows the potential of the gate signal line 609 and the pixel selection-signal line 614 about one certain subframe 
period in drawing 7 (A). 

[0058] First, the gate signal line of the 1st line is chosen (701). Hi signal is inputted into the pixel selection-signal 
line 614 (702), and the N channel mold TFT615 flows in the first half of this 1 level period. Therefore, the writing of a 
signal is performed only to Pixel A side in the meantime (705). Then, in LO signal being inputted into the pixel 
selection-signal line 614, the N channel mold TFT615 which had flowed previously will be in non-switch-on, and, 
instead, the P channel mold TFT616 flows through it in the second half of 1 level period. Therefore, the writing of a 
signal is performed only to Pixel B side in the meantime (706). 

[0059] If the gate signal line of a last line is chosen soon (703) and the writing of the signal in a last line is 
completed, the address (writing) period of the subframe period will expire, and lighting of EL elements 605 and 606 
will start in a sustain (lighting) period. A sustain (lighting) period is the next address (writing) period, and it continues 
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until the gate signal line of the 1st line is chosen again (710). An image is displayed by performing the above 
actuation in all subframe periods. 

[0060] According to the structure shown in drawing 6 (A), it is easily applicable also to the electronic instrument for 
color displays which has a pixel corresponding to R, G, and B3 color. Each pixel presupposes that R, G, and B which 
were given beside the EL element are supported. In each color of R, G, and B, an EL element needs to give different 
potential to each current supply source lines 630, 640, 650, 660, 670, and 680, in order to obtain the same 
brightness, since the electrical-potential^difference-brightness properties differ. Specifically on the current supply 
source lines 630 and 660, the potential corresponding to B for the potential corresponding to G for the potential 
corresponding to R is given to the current supply source lines 650 and 680 at the current supply source lines 640 
and 670. What is necessary is to input the signal of R and G into the source signal line 635, to input the signal of B 
and R into the source signal line 645, and just to input the signal of G and B into the source signal line 655. 
[0061] Moreover, although it is carrying out by using the N channel mold TFT and the P channel mold TFT in this 
example in case selection with Pixel A and Pixel B is performed Carry out and a gate signal line is arranged [ 2 ]. 
very good in the configuration which has allowances in arrangement and which will perform same actuation using an 
analog switch etc. if it becomes — It flows through TFT for switching by the side of Pixel A at the time of selection 
of the 1st gate signal line, and you may make it flow through TFT for switching by the side of Pixel B at the time of 
selection of the 2nd gate signal line. 

[0062] By the [example 2] time amount gradation method, as shown in drawing 8 (A), after the writing for one screen 
is completed, a sustain (lighting) period starts in each subframe period. That is, the address (writing) period and the 
sustain (lighting) period are separated completely. 

[0063] The merit of this method is in the point that the die length of a sustain (lighting) period can be decided, 
regardless of the die length of an address (writing) period. With a time amount gradation method, it is Ts1:Ts2 about 
the die length of a sustain (lighting) period. : ... :Tsn=2(n-1):2 (n-2) : ... A gradation expression is performed by 
controlling the die length of lighting time amount as :1. That is, in order to attain multi-tone-ization, with the die 
length of an one-frame period fixed, it is necessary to shorten the sustain (lighting) period of a smallest unit more. 
Also in this case, the die length of a sustain (lighting) period can be decided easily. 

[0064] On the other hand, as a demerit, in order to turn on neither of the pixels in a screen in an address (writing) 
period, there is a point that duty ratio (ratio of the sum total die length of all sustain (lighting) periods to the die 
length of an one-frame period) falls. As mentioned above, while the die length of a sustain (lighting) period can be 
decided freely, when the number of address (writing) periods increases by multi-tone-ization, there is nothing 
besides pulling up the clock frequency of a drive circuit and shortening the address (writing) period itself to make 
duty ratio fall further and solve this, and a limitation is shown in attaining multi-tone-ization by this method in fact. 
Moreover, in other lines (field shown by 801), while the gate signal line is chosen in a certain line, since writing and 
lighting will be performed, the point that futility increases is also mentioned within a frame period. 
[0065] Then, as shown in drawing 8 (B), a drive method with which a part of address (writing) period and sustain 
(lighting) period overlap is held. According to this method, the gate signal line of the k-th line is chosen, for example, 
and shortly after the writing of the signal to a pixel is completed, the EL element of the k-th line enters at a sustain 
(lighting) period. And a sustain (lighting) period continues until the gate signal line of the k-th line is chosen next 
That is, in the period when the gate signal line of the k~th line is chosen, I hear that not all the EL element of the 
lines except the k-th line is in a sustain (lighting) period, and there is. Therefore, since duty ratio can be made high, 
it is an effective method also in case multi-tone-ization is attained. 

[0066] However, since two or more gate signal lines which are different in coincidence will be chosen when the 
address (writing) periods of a different subframe overlap, a video signal cannot be written in normally. Therefore, it is 
necessary to make the smallest unit of the die length of a sustain (lighting) period at least longer than a period (802) 
after selection of a gate signal line of the 1st line is completed until selection of the gate signal line of a last line is 
completed by method like drawing 8 (B). 

[0067] With reference to drawing 6 and the timing chart shown in drawing 9 , the actual drive by the method shown 
by drawing 8 (B) is explained. In drawing 9 (A), the one-frame period is divided at four subframe periods for a 4— bit 
gradation expression. Drawing 9 (B) shows the potential of the gate signal line 609 and the pixel selection-signal line 
614 about one certain subframe period in drawing 9 (A). 

[0068] First, the gate signal line of the 1st line is chosen (901). Hi signal is inputted into the pixel selection-signal 
line 614 (902), and the N channel mold TFT615 flows in the first half of this 1 level period. Therefore, the writing of a 
signal is performed only to Pixel A side in the meantime (905). Then, in LO signal being inputted into the pixel 
selection-signal line 614, the N channel mold TFT615 which had flowed previously will be in non-switch-on, and, 
instead, the P channel mold TFT616 flows through it in the second half of 1 level period. Therefore, the writing of a 
signal is performed only to Pixel B side in the meantime (907). Here, when the writing of a signal is performed to 
Pixel B, Pixel A is already contained at the sustain (lighting) period (906). If the writing of a signal ends Pixel B, it will 
enter immediately at a sustain (lighting) period (908). 

[0069] The above actuation is repeated for every selection of the gate signal line of each line, the writing to Pixel A 
and Pixel B is performed in a last line in the first half and the second half of 1 level period, respectively (909,911), 
and an address (writing) period is ended. For example, the sustain (lighting) period in the pixel A of the k-th line is 
the next address (writing) period, the gate signal line of the k-th line is chosen again, and until just before the writing 
of the signal to Pixel A starts in the first half (915), it continues. An image is displayed by performing the above 
actuation in all subframe periods. 
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[0070] As it became clear by the explanation so far, in the period when the gate signal line of the k-th line is 
chosen, all the pixels currently controlled by the gate signal line except the k-th line are contained at the sustain 
(lighting) period. Furthermore, when the writing of a signal is then performed to Pixel A in the k-th line in the first 
half of 1 level period, Pixel B is still in a sustain (lighting) period, and when the writing of a signal is performed to 
Pixel B in the second half of 1 level period, Pixel A is contained at the sustain (lighting) period. Therefore, compared 
with the timing explained in the example 1, duty ratio can be sharply made high. 

[0071] According to the structure shown in drawing 6 (A), it is easily applicable also to the electronic instrument for 
color displays which has a pixel corresponding to R, G, and B3 color. Each pixel presupposes that R, G, and B which 
were given beside the EL element are supported- In each color of R, G, and B, an EL element needs to give different 
potential to each current supply source lines 630, 640, 650, 660, 670, and 680, in order to obtain the same 
brightness, since the electrical-potential-difference-brightness properties differ. Specifically on the current supply 
source lines 630 and 660, the potential corresponding to B for the potential corresponding to G for the potential 
corresponding to R is given to the current supply source lines 650 and 680 at the current supply source lines 640 
and 670. What is necessary is to input the signal of R and G into the source signal line 635, to input the signal of B 
and R into the source signal line 645, and just to input the signal of G and B into the source signal line 655. 
[0072] Since the electrical-potential-difference-brightness property for every luminescent color of an EL element is 
not [ in the case of the electronic instrument for a [example 3] gray shade display ] related unlike the electronic 
instrument for color displays, as shown in drawing 10 (A) and (B), sharing between the adjoining pixels can make 
easy the current supply source lines 1030, 1040, 1050, and 1060. It can be said that it is a means especially the 
electronic instrument of cause [ although the point that a pixel pitch becomes narrow by highly minute-ization is 
made into the starting point of a technical problem, if a pixel pitch becomes narrow / naturally / decline in a 
numerical aperture ] of this invention is clear, and very effective [ sharing a current supply source line and 
decreasing a wiring number, as this example showed ], and easy. 

[0073] The [example 4] example 2 explained that the smallest unit die length of a sustain (lighting) period has a limit, 
and its reason about the timing which does not separate an address (writing) period and a sustain (lighting) period 
completely. This example explains the solution approach and an actual drive. 

[0074] drawing 1 1 (A) — drawing 8 (B) — the same — although it is a timing chart in the case of performing a 4-bit 
gradation display, since the die length of Ts4 is shorter than the smallest unit die length mentioned above, address 
(writing) period TaT in SF1 of the address (writing) period Ta 4 and the next frame period overlaps in the period 
shown by 1101. In this period, since two or more different gate signal lines will be chosen as coincidence and the 
same signal is written in a pixel, the display of a normal image is no longer performed. 

[0075] Then, as shown in drawing 1 1 (B), the non-display period 1 102 is compulsorily established after termination 
of a sustain (lighting) period in the part to which duplication of an address (writing) period takes place. Regardless of 
the signal written in the pixel, in this non-display period 1 102, an EL element puts out the light By doing in this way, 
it is avoidable that two or more address (writing) periods overlap. 

[0076] Then, how to establish the non-display period shown by drawing 1 1 (B) is explained. First, how to establish a 
non-display period is explained. It does not need a special circuit, in establishing a non-display period by the 
approach explained here. Therefore, even if it is the usual pixel even if it was the pixel which applied this invention 
as shown in drawing 6 and drawing 10 , as shown in drawing 22 , it can carry out. Here, it explains using drawing 12 
(A) and (B). 

[0077] Drawing 12 (A) is the circuit diagram of the TFT circumference for EL drive. Luminescence of EL element 
1205 is made because a current flows to EL element 1205. This current flows because the potential difference (it 
will write the electrical potential difference [ this potential difference ] between source drains from now on) is 
between the source field of TFT1202 for EL drive, and a drain field, i.e., the potential difference is between the 
current supply source line 1201 and the cathode wiring 1206. Therefore, in the usual sustain (lighting) period, the 
potential of the cathode wiring 1206 is low to the potential of the current supply source line 1201. Then, in a non- 
display period, the potential of this cathode wiring 1206 is pulled up to the potential and same electric potential of 
the current supply source line 1201. By this actuation, the electrical potential difference between source drains of 
TFT1202 for EL drive is set to 0, and a current will not flow to EL element 1205 and it is switched off to it. 
( Drawing 12 (B)) During this non-display period, the signal written in a pixel can be made to switch off EL element 
1205 compulsorily not related. 

[0078] Drawing 13 shows the potential of the gate signal line, the pixel selection-signal line, and cathode wiring in 
the case of performing a 4-bit gradation display to timing as shown in drawing 1 1 (B). Since the sustain (lighting) 
period Ts4 of SF4 which is a subframe for the least significant bit is shorter than Ta4, a non-display period (it will be 
written as a clear period from now on) is established, and duplication of an address (writing) period is avoided. The 
sustain (lighting) period which the sustain (lighting) period shown as the continuous line is a thing about Pixel A to 
which writing is performed in the first half of 1 level period among drawing 13 , and is shown with the broken line is a 
thing about Pixel B to which writing is performed in the second half of 1 level period. 

[0079] Since SF1-SF3 can be normally driven by the approach as mentioned above, they omit explanation here. In 
SF4, the writing to Pixel A is made in the first half of 1 level period, and it enters immediately at the sustain 
(lighting) period Ts4. Then, the writing to Pixel B is made in the second half of 1 level period, and it enters 
immediately at the sustain (lighting) period Ts4. The clear period Tc 4 is established to the timing which Ts4 ends. 
By raising the potential of cathode wiring and considering as the potential and same electric potential of a current 
supply source line, the electrical potential difference between source drains of TFT for EL drive is set to 0, and an 
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EL element puts out the light. Then, this clear period is continued until the address (writing) period in SF4 expires 
completely. 

[0080] By the above drive approaches, since the sustain (lighting) period which was mentioned above is short, even 
if it is the timing which an address (writing) period overlaps, the display of a normal image is attained by the usual 
drive approach. Thereby, the further multi-tone-ization is realizable. 

[0081] Moreover, to the timing shown in drawing 13 , since the timing of initiation of the clear period Tc 4 in Pixel A 
and Pixel B is simultaneous, it turns out that the sustain (lighting) period of Pixel B is short slightly. In order to avoid 
this, cathode wiring is made into two lines, and it is easily avoidable if the timing which raises the potential of 
cathode wiring is shifted by Pixel A and Pixel B. 

[0082] Moreover, in order to set the electrical potential difference between source drains of TFT for EL drive to 0, 
potential of 1 206 of cathode wiring may be considered as immobilization, and the approach of changing the potential 
of the current supply source line 1201 may be used. In the usual sustain (lighting) period, the potential of the 
current supply source line 1201 is high (low) rather than the potential of the cathode wiring 1206, and, specifically, a 
current flows to an EL element In a non-display period, potential of the current supply source line 1201 is made low 
(highly), and it considers as the potential and same electric potential of cathode wiring. Like the above-mentioned 
approach, a current will not flow to an EL element and the light is put out to it by this. 

[0083] [Example 5] this example explains how to produce to coincidence TFT of the picture element part of the 
electronic instrument of this invention, and the drive circuit section (a source signal-line side drive circuit, a gate 
signal line side drive circuit, pixel selection-signal line side drive circuit) prepared around it However, in order to 
simplify explanation, suppose that the CMOS circuit which is a basic component circuit is illustrated about the drive 
circuit section. 

[0084] First, as shown in drawing 14 (A), the substrate film 5002 which consists of insulator layers, such as an 
oxidation silicone film, a silicon nitride film, or an oxidation silicon nitride film, is formed on the substrate 5001 which 
consists of glass, such as barium borosilicate glass represented by #7059 glass of Corning, Inc., #1 737 glass, etc., or 
alumino borosilicate glass. For example, 10-200 [nm] (preferably 50-100 [nm]) formation of SiH4, NH3, and the 
oxidation silicon nitride film 5002a produced from N20 is carried out by the plasma-CVD method, and laminating 
formation of the oxidation nitriding hydrogenation silicone film 5002b similarly produced from SiH4 and N20 is 
carried out at the thickness of 50-200 [nm] (preferably 100-150 [nm]). Although this example showed the substrate 
film 5002 as two-layer structure, you may form as structure which carried out the laminating the monolayer of said 
insulator layer, or more than two-layer. 

[0085] The island-shape semi-conductor layers 5003-5006 are formed by the crystalline substance semi-conductor 
film which produced the semi-conductor film which has amorphous structure using the laser crystallizing method or 
the well-known heat crystallizing method. The thickness of these island-shape semi-conductor layers 5003-5006 is 
formed by the thickness of 25-80 [nm] (preferably 30-60 [nm]). Although there is no limitation in the ingredient of 
the crystalline substance semi-conductor film, it is good to form with silicon or a silicon germanium (SiGe) alloy 
preferably. 

[0086] In order to produce the crystalline substance semi-conductor film by the laser crystallizing method, the 
excimer laser of a pulse oscillation mold or a continuation luminescence mold, and an YAG laser and YV04 laser are 
used. When using such laser, it is good to use the approach of condensing to a line the laser light emitted from the 
laser oscillation machine by optical system, and irradiating the semi-conductor film. Although an operation person 
makes **** selection, the conditions of crystallization are made into the pulse oscillation frequency 30 [Hz] when 
using an excimer laser, and set a laser energy consistency to 100-400 [mJ/cm2] (typically 200-300 [mJ/cm2]). 
Moreover, it is good to consider as the pulse oscillation frequencies 1-10 [kHz] using the 2nd higher harmonic, in 
using an YAG laser, and to set a laser energy consistency to 300-600 [mJ/cm2] (typically 350-500 [mJ/cm2]). and 
width of face 100-1000 [mum], for example, the laser light which condensed to the line by 400 [mum], — the whole 
substrate surface — crossing — irradiating — the line at this time — the rate of superposition of laser light (rate of 
overlap) is performed as 80-98 [%]. 

[0087] Subsequently, wrap gate dielectric film 5007 is formed for the island-shape semi-conductor layers 5003- 
5006. Gate dielectric film 5007 is formed using a plasma-CVD method or a spatter by the insulator layer which sets 
thickness to 40-150 [nm], and contains silicon. At this example, it forms with an oxidation silicon nitride film by the 
thickness of 120 [nm]. Of course, gate dielectric film is not limited to such an oxidation silicon nitride film, and may 
use the insulator layer containing other silicon as a monolayer or a laminated structure. For example, when using an 
oxidation silicone film, TEOS (Tetraethyl Orthosilicate) and 02 can be mixed by the plasma-CVD method, and it can 
consider as reaction pressure 40 [Pa] and the substrate temperature 300-400 [**], it can be made to be able to 
discharge by the RF (13.56 [MHz]) and power flux density 0.5-0.8 [W/cm2], and can form. Thus, the oxidation 
silicone film produced can acquire a property good as gate dielectric film by heat annealing of 400-500 [**] after 
that. 

[0088] And the 1 st electric conduction film 5008 for forming a gate electrode on gate dielectric film 5007 and the 
2nd electric conduction film 5009 are formed. In this example, the 1st electric conduction film 5008 is formed in the 
thickness of 50-100 [nm] by Ta, and the 2nd electric conduction film 5009 is formed in the thickness of 100-300 
[nm] by W. 

[0089] By the spatter, Ta film is formed by carrying out the spatter of the target of Ta by Ar. In this case, if Xe and 
Kr of optimum dose are added to Ar, the internal stress of Ta film can be eased and exfoliation of the film can be 
prevented. Moreover, although the resistivity of Ta film of alpha phase is 20 [muomegacm] extent and it can be used 
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for a gate electrode, the resistivity of Ta film of a parent phase is unsuitable for being 180 [muomegacm] extent and 
considering as a gate electrode. In order to form Ta film of alpha phase, if tantalum nitride with the crystal structure 
near alpha phase of Ta is formed in the substrate of Ta by the thickness of 10-50 [nm] extent, Ta film of alpha 
phase can be obtained easily. 

[0090] In forming W film, it forms W by the spatter used as the target. In addition, it can also form with the heat 
CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate electrode, it is necessary to attain 
low resistance-ization, and as for the resistivity of W film, carrying out to below 20 [muomegacm] is desirable. In W, 
although W film can attain low resistivity-ization by enlarging crystal grain, when there are many impurity elements, 
such as oxygen, crystallization is checked and forms it into high resistance. From this, when based on a spatter, 
resistivity 9-20 [muomegacm] can be realized using W target of purity 99.9999 [%] by considering enough and 
forming W film so that there may be no mixing of the impurity out of a gaseous phase further at the time of 
membrane formation. 

[0091] In addition, in this example, although Ta and the 2nd electric conduction film 5009 were set to W for the 1st 
electric conduction film 5008, it is not limited especially but the element with which all were chosen from Ta, W, Ti, 
Mo, aluminum, Cu, etc., or said element may be formed with the alloy ingredient or compound ingredient used as a 
principal component. Moreover, the semi-conductor film represented by the polycrystal silicone film which doped 
impurity elements, such as Lynn, may be used. As a desirable thing, with an example of other combination other than 
this example Form the 1st electric conduction film 5008 by tantalum nitride (TaN), and set the 2nd electric 
conduction film 5009 to W, and it is combined. The 1 st electric conduction film 5008 is formed by tantalum nitride 
(TaN), it combines, the 1st electric conduction film 5008 is formed by tantalum nitride (TaN), and the combination 
for which the 2nd electric conduction film 5009 is set to aluminum and which sets the 2nd electric conduction film 
5009 to Cu is mentioned. 

[0092] Next, 1st etching processing for forming the mask 5010 by the resist and forming an electrode and wiring is 
performed. In this example, it carries out by mixing CF4 and CI2 in the gas for etching, supplying RF (13.56 [MHz]) 
power of 500 [W] to the electrode of a coil mold by the pressure of 1 [Pa] using the ICP (Inductively Coupled 
Plasma: inductive-coupling mold plasma) etching method, and generating the plasma. RF (13.56 [MHz]) power of 100 
[W] is supplied also to a substrate side (sample stage), and a negative auto-bias electrical potential difference is 
impressed substantially. When CF4 and CI2 are mixed, W film and Ta film are etched to the same extent. 
[0093] On the above-mentioned etching conditions, the edge of the 1st conductive layer and the 2nd conductive 
layer serves as a taper configuration by having been suitable in the configuration of the mask by the resist 
according to the effectiveness of the bias voltage impressed to a substrate side. The include angle of the taper 
section becomes 15-45 degrees. In order to etch without leaving residue on gate dielectric film, it is good to make 
etching time increase at a rate of 10-20 [%] extent. Since the selection ratios of an oxidization silicon nitride film to 
W film are 2-4 (typically 3), 20-50 [nm] extent etching of the field which the oxidization silicon nitride film exposed 
will be carried out by over etching processing. In this way, the conductive layers 501 1-5016 (the 1st conductive 
layers 5011a-5016a and 2nd conductive layer 5011b~5016b) of the 1st configuration which consists of the 1st 
conductive layer and 2nd conductive layer by 1 st etching processing are formed. At this time, the field which 20-50 
[nm] extent etching of the field which is not covered by the conductive layers 501 1-5016 of the 1st configuration 
was carried out, and became thin is formed in gate dielectric film 5007. ( Drawing 14 (A)) 

[0094] And the impurity element which performs 1 st doping processing and gives N type is added. What is necessary 
is just to perform the approach of doping with the ion doping method or ion-implantation. The conditions of the ion 
doping method set a dose to 1x1013 to 5x1014 [atoms/cm2], and perform acceleration voltage as 60-100 [keV]. the 
element which belongs to 15 groups as an impurity element which gives N type — typical — Lynn — although (P) or 
arsenic (As) is used — here — Lynn — (P) is used. In this case, it becomes a mask to the impurity element with 
which conductive layers 501 1-5015 give N type, and the 1st impurity range 5017-5025 is formed in self align. In the 
1st impurity range 5017-5025, the impurity element which gives N type by the density range of 1x1020 to 1x1021 
[atoms/cm3] is added. ( Drawing 14 (B)) 

[0095] Next, as shown in drawing 14 (C), a resist mask performs 2nd etching processing, not removed. CF4, and CI2 
and 02 are used for etching gas, and W film is etched alternatively. At this time, the conductive layers 5026-5031 
(the 1st conductive layers 5026a-5031a and 2nd conductive layer 5026b-503,1b) of the 2nd configuration are formed 
by 2nd etching processing. At this time, the field which 20-50 [nm] extent etching of the field which is not covered 
by the conductive layers 5026-5031 of the 2nd configuration was carried out at the pan, and became thin is formed 
in gate dielectric film 5007. 

[0096] The etching reaction by the mixed gas of CF4 and CI2 of W film or Ta film can be guessed from the vapor 
pressure of the radical or ion kind generated, and a resultant. If the vapor pressure of the fluoride of W and Ta and a 
chloride is compared, WF6 which is the fluoride of W is extremely high, and WCI5, TaF5, and TaCI5 of others have it. 
[ comparable ] Therefore, W film and Ta film are etched in the mixed gas of CF4 and CI2. However, if 02 of optimum 
dose is added to this mixed gas, CF4 and 02 will react, it will be set to CO and F, and F radical or F ion will be 
generated so much. Consequently, the etch rate of W film with the high vapor pressure of a fluoride increases. On 
the other hand, even if, as for Ta, F increases, there are few increments in an etch rate relatively. Moreover, since 
Ta tends to oxidize as compared with W, the front face of Ta oxidizes by adding 02. In order that the oxide of Ta 
may react neither with a fluorine nor chlorine, the etch rate of Ta film falls further. Therefore, it becomes possible to 
become possible to make a difference to the etch rate of W film and Ta film, and to make the etch rate of W film 
larger than Ta film. 
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[0097] And as shown in drawing 15 (A), 2nd doping processing is performed. In this case, the impurity element which 
lowers a dose and gives N type as conditions for high acceleration voltage rather than the 1st doping processing is 
doped. For example, a new impurity range is formed inside the 1st impurity range which set acceleration voltage to 
70-120 [keV], carried out with the dose of 1x1013 [atoms/cm2], and was formed in the island-shape semi- 
conductor layer by drawing 14 (B). Doping uses the conductive layers 5026-5030 of the 2nd configuration as a mask 
to an impurity element, and it dopes them so that an impurity element may be added by the field of the 1st 
conductive layera [ 5026 ]-5030a bottom. In this way, the 3rd impurity range 5032-5036 is formed. The 
concentration of Lynn (P) added by this 3rd impurity range 5032-5036 has the loose concentration gradient 
according to the thickness of the taper section of the 1 st conductive layer 5026a-5030a. In addition, in the semi- 
conductor layer which laps with the taper section of the 1st conductive layer 5026a-5030a, although high impurity 
concentration is low a little toward the edge of the taper section of the 1st conductive layer 5026a~5030a to the 
inside, it is almost comparable concentration. 

[0098] As shown in drawing 15 (B), 3rd etching processing is performed. CHF6 is used for etching gas and it carries 
out using a reactive-ion-etching method (the RIE method). The field where the taper section of the 1st conductive 
layer 5026a-5031a is etched partially, and the 1st conductive layer laps with a semi-conductor layer by 3rd etching 
processing is reduced. By 3rd etching processing, the conductive layers 5037-5042 (the 1st conductive layers 
5037a-5042a and 2nd conductive layer 5037b~5042b) of the 3rd configuration are formed. At this time, the field 
which 20-50 [nm] extent etching of the field which is not covered by the conductive layers 5037-5042 of the 3rd 
configuration was carried out at the pan, and became thin is formed in gate dielectric film 5007. 
[0099] The 2nd impurity range 5032b~5036b between the 3rd impurity range 5032a-5036a which laps with the 1st 
conductive layer 5037a-5041a in the 3rd impurity range 5032-5036 by 3rd etching processing, and the 1st impurity 
range and the 3rd impurity range is formed. 

[0100] And as shown in drawing 15 (C), the 4th impurity range 5043-5054 of a conductivity type contrary to the 1st 
conductivity type is formed in the island-shape semi-conductor layers 5004 and 5006 which form the P channel 
mold TFT The conductive layers 5038b and 5041b of the 3rd configuration are used as a mask to an impurity 
element, and an impurity range is formed in self align. At this time, the island-shape semi-conductor layers 5003 and 
5005 and the wiring section 5042 which form the N channel mold TFT cover the whole surface with the resist mask 
5200. Although Lynn is added by impurity ranges 5043-5054 by concentration different, respectively, it forms by the 
ion doping method using diboron hexahydride (B-2 H6), and is made for high impurity concentration to be set to 
2x1020 to 2x1021 [atoms/cm3] also in which the field. 

[0101] An impurity range is formed in each island-shape semi-conductor layer at the process to the above. The 
conductive layers 5037-5041 of the 3rd configuration which lap with an island-shape semi-conductor layer function 
as a gate electrode. Moreover, 5042 functions as a source signal line. 

[0102] After removing the resist mask 5200, the process which activates the impurity element added by each 
island-shape semi-conductor layer for the purpose of control of a conductivity type is performed. This process is 
performed by the heat annealing method for using a furnace annealing furnace. In addition, the laser annealing 
method or the rapid thermal annealing method (RTA law) is applicable. By the heat annealing method, preferably, in 
the nitrogen-gas-atmosphere mind below 0.1 [ppm], it carries out by 500-600 [**] typically, and an oxygen density 
performs [ 400-700 [**] and ] heat treatment of 4 hours this example below 1 [ppm] 500 [**]. However, when the 
wiring material used for the conductive layers 5037-5042 of the 3rd configuration is weak with heat, it is desirable to 
be activated after forming an interlayer insulation film (let silicon be a principal component), in order to protect 
wiring etc. 

[0103] Furthermore, in the ambient atmosphere containing the hydrogen of 3-100 [%], heat treatment of 1 - 12 
hours is performed by 300-450 [**], and the process which hydrogenates an island-shape semi-conductor layer is 
performed. This process is a process which carries out termination of the dangling bond of a semi-conductor layer 
by the hydrogen excited thermally. As other means of hydrogenation, plasma hydrogenation (the hydrogen excited by 
the plasma is used) may be performed. 

[0104] Subsequently, as shown in drawing 16 (A), the 1st interlayer insulation film 5055 is formed by the thickness 
of 100-200 [nm] from an oxidation silicon nitride film, the 1st interlayer insulation film 5055 after forming the 2nd 
interlayer insulation film 5056 which consists of an organic insulating material ingredient on it, the 2nd interlayer 
insulation film 5056, and gate dielectric film 5007 — receiving — a contact hole — forming — each wiring 
(connection wiring and signal line are included) 5057- after carrying out patterning formation of 5062 and 5064, 
patterning formation of the pixel electrode 5063 which touches the connection wiring 5062 is carried out. 
[0105] As the 2nd interlayer insulation film 5056, polyimide, a polyamide, an acrylic, BCB (benz-cyclo-butene), etc. 
can be used as the organic resin using the film made from organic resin. Since especially the 2nd interlayer 
insulation film 5056 has the strong implications of flattening, its acrylic excellent in surface smoothness is desirable. 
At this example, the acrylic film is formed by the thickness which can fully carry out flattening of the level 
difference formed of TFT. desirable — 1-5 [mum] (still more preferably 2-4 [mum]) — then, it is good. 
[0106] Formation of a contact hole forms the contact hole which arrives at the impurity ranges 5017, 5018, 5021, 
and 5023 of N type, or the impurity ranges 5043-5054 of P type, the contact hole which reaches wiring 5042, the 
contact hole (not shown) which reaches a current supply line, and the contact hole (not shown) which reaches a 
gate electrode using dry etching or wet etching, respectively. 

[0107] moreover, wiring (connection wiring and signal line are included) 5057- what carried out patterning of the 
cascade screen of the three-tiered structure which carried out the aluminum film which contains 100 [nm] and Ti 
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for Ti film by 300 [nm] as 5062 and 5064, and carried out continuation formation of the Ti film 1 50 [nm] by the 
spatter to the desired configuration is used. Of course, other electric conduction film may be used. 
[0108] Moreover, in this example, the ITO film was formed in the thickness of 110 [nm] as a pixel electrode 5063, 
and patterning was performed. Contact is taken by arranging the pixel electrode 5063 so that it may lap in contact 
with the connection wiring 5062. Moreover, the transparence electric conduction film which mixed the zinc oxide 
(ZnO) of 2-20 [%] may be used for indium oxide. This pixel electrode 5063 turns into an anode plate of an EL 
element ( Drawing 16 (A)) 

[0109] Next, as shown in drawing 16 (B), the insulator, layer (this example oxidation silicon film) containing silicon is 
formed in the thickness of 500 [nm], opening is formed in the location corresponding to the pixel electrode 5063, 
and the 3rd interlayer insulation film 5065 which functions as a bank is formed. In case opening is formed, it can 
consider as the side attachment wall of a taper configuration easily by using the wet etching method. Since 
degradation of EL layer resulting from a level difference will pose a remarkable problem if the side attachment wall 
of opening is not fully gently-sloping, cautions are required. 

[0110] Next, continuation formation of the EL layer 5066 and the cathode (MgAg electrode) 5067 is carried out 
without carrying out atmospheric-air release using a vacuum deposition method. In addition, what is necessary is 
just to set to 180-300 [nm] (typically 200-250 [nm]) thickness whose thickness of the EL layer 5066 is 80-200 [nm] 
(typically 100-120 [nm]), and cathode 5067. 

[01 1 1] At this process, EL layer and cathode are formed one by one to the pixel corresponding to red, the pixel 
which corresponds green, and the pixel which corresponds blue, however, the ** which does not use a 
photolithography technique since EL layer is lacking in the resistance over a solution — each color — it must form 
individually. Then, it is desirable that hide except a desired pixel using a metal mask, and only a need part forms EL 
layer and cathode alternatively. 

[01 12] That is, the mask which hides except [ all ] the pixel corresponding to red First is set, and EL layer of red 
luminescence is alternatively formed using the mask. Subsequently, the mask which hides except [ all ] the pixel 
which corresponds green is set, and EL layer of green luminescence is alternatively formed using the mask. 
Subsequently, the mask which hides except [ all ] the pixel which corresponds blue similarly is set, and EL layer of 
blue luminescence is alternatively formed using the mask. In addition, the same mask may be used about although it 
has indicated that a mask which is altogether different here is used. 

[01 1 3] Although the method which forms three kinds of EL elements corresponding to RGB was used here, the 
method which combined the method which combined the EL element and color filter of white luminescence, blue, or 
the EL element and fluorescent substance (the color conversion layer of fluorescence: CCM) of bluish green 
luminescence, the method which puts the EL element corresponding to RGB on cathode (counterelectrode) using a 
transparent electrode may be used. 

[0114] In addition, an ingredient well-known as an EL layer 5066 can be used. As a well-known ingredient, when 
driver voltage is taken into consideration, it is desirable to use an organic material. For example, what is necessary 
is just to let 4 layer structures which become with a hole injection layer, ah electron hole transportation layer, a 
luminous layer, and an electronic injection layer be EL layers. 

[01 15] Next, on the pixel (pixel of the same Rhine) which has TFT for switching by which the gate electrode was 
connected to the same gate signal line, a metal mask is used and cathode 5067 is formed. In addition, although MgAg 
was used as cathode 5067 in this example, this invention is not limited to this. Other well-known ingredients may be 
used as cathode 5067. 

[01 16] The passivation film 5068 which becomes the last with a silicon nitride film is formed in the thickness of 300 
[nm]. By forming the passivation film 5068, the EL layer 5066 can be protected from moisture etc. and the 
dependability of an EL element can be raised further. 

[01 17] In this way, the EL display of structure as shown in drawing 16 (B) is completed. In addition, in the creation 
process of the EL display in this example, on the configuration of a circuit, and the relation of a process, although 
the gate signal line is formed by aluminum which is the wiring material which forms a source signal line and forms 
the source and a drain electrode by Ta and W which are the ingredient which forms the gate electrode, a different 
ingredient may be used. 

[01 18] By the way, by arranging TFT of the optimal structure not only for a picture element part but the drive 
circuit section, the EL display of this example shows very high dependability, and its operating characteristic may 
also improve. Moreover, it is also possible to add metal catalysts, such as nickel, in a crystallization process, and to 
raise crystallinity. It is possible to carry out drive frequency of a source signal-line drive circuit by it more than 10 
[MHz]. 

[01 19] First, TFT which has the structure of reducing hot carrier impregnation so that a working speed may not be 
reduced as much as possible is used as an N channel mold TFT of the CMOS circuit which forms the drive circuit 
section. In addition, as a drive circuit here, the transmission gate in a shift register, a buffer, a level shifter, the latch 
in a line sequential drive, and a point sequential drive etc. is included. 

[0120] In the case of this example, the barrier layer of the N channel mold TFT includes a source field, a drain field, 
the overlap LDD field (LOV field) that laps with a gate electrode on both sides of gate dielectric film in between, the 
offset LDD field (LOFF field) which does not lap with a gate electrode on both sides of gate dielectric film in 
between, and a channel formation field. 

[0121] Moreover, since degradation by hot carrier impregnation hardly worries the P channel mold TFT of a CMOS 
circuit, it is not necessary to prepare especially a LDD field. Of course, it is also possible to prepare a LDD field like 
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the N channel mold TFT, and to take the cure against a hot carrier. 

[0122] In addition, in a drive circuit, when a CMOS circuit to which a current flows a channel formation field 
bidirectionally, i.e., a CMOS circuit which the role of a source field and a drain field replaces, is used, as for the N 
channel mold TFT which forms a CMOS circuit, it is desirable to form a LDD field in both the sides of a channel 
formation field in the form which faces across a channel formation field. As such an example, the transmission gate 
used for a point sequential drive is mentioned. Moreover, in a drive circuit, when a CMOS circuit with the need of 
suppressing the OFF state current low as much as possible is used, as for the N channel mold TFT which forms a 
CMOS circuit, it is desirable to have the LOV field. As such an example, the transmission gate used for a point 
sequential drive is mentioned too. 

[0123] In addition, when completing to the condition of drawing 16 (B) in fact, airtightness is high and it is desirable 
to carry out packaging (enclosure) with few protection films (a laminate film, ultraviolet^rays hardening resin film, 
.etc.) of degasifying or the sealing material of translucency so that it may not be further put to the open air. In that 
case, if the interior of a sealing material is made into an inert atmosphere or a hygroscopic material (for example, 
barium oxide) is arranged inside, the dependability of an EL element will improve. 

[0124] Moreover, if processing of packaging etc. raises airtightness, the connector (flexible print circuit: FPC) for 
connecting the terminal and external signal terminal which were taken about from the component formed on the 
substrate or the circuit will be attached, and it will complete as a product. Thus, the condition of having changed 
into the condition that it can ship is called electronic instrument in this specification. 

[0125] Moreover, if the process shown by this example is followed, the number of photo masks required for 
production of an electronic instrument can be stopped. Consequently, a process can be shortened and it can 
contribute to reduction of a manufacturing cost, and improvement in the yield. 

[0126] In [example 6] this example, the example which produced the electronic instrument of this invention is 
explained. 

[0127] Drawing 17 (A) is the plan of an electronic instrument which used this invention, and shows the sectional 
view which cut drawing 17 (A) in respect of X-X T to drawing 17 (B). In drawing 17 (A), for 4001, as for a picture 
element part and 4003, a substrate and 4002 are [ a source signal-line side drive circuit and 4004 ] gate signal line 
side drive circuits, and each drive circuit results in FPC4008 through wiring 4005, 4006, and 4007, and is connected 
to an external instrument. 

[0128] At this time, in the picture element part 4002, as a drive circuit and a picture element part are surrounded 
preferably, the covering material 4009, sealant 4010, and a sealing material (it is also called housing material) 4011 
(it illustrates to drawing 9 (B)) are formed. 

[0129] Moreover, drawing 17 (B) is the cross-section structure of the electronic instrument of this example, and 
TFT4013 for drive circuits (however, the CMOS circuit which combined the N channel mold TFT and the P channel 
mold TFT here is illustrated), and TFT4014 (however, only TFT for EL drive which controls the current to an EL 
element here is illustrated) for picture element parts are formed on a substrate 4001 and the substrate film 4012. 
These TFT(s) should just use well-known structure (top gate structure or bottom gate structure). 
[0130] If TFT4013 for drive circuits and TFT4014 for picture element parts are completed using the well-known 
production approach, the pixel electrode 4016 which becomes by the transparence electric conduction film 
electrically connected with the drain of TFT4014 for picture element parts will be formed on the interlayer insulation 
film (flattening film) 4015 which becomes with a resin ingredient. As transparence electric conduction film, the 
compound (referred to as ITO) of indium oxide and the tin oxide or the compound of indium oxide and a zinc oxide 
can be used. And if the pixel electrode 4016 is formed, an insulator layer 4017 will be formed and opening will be 
formed on the pixel electrode 4016. 

[0131] Next, the EL layer 4018 is formed. What is necessary is just to make the EL layer 4018 into a laminated 
structure or monolayer structure, combining freely well-known EL ingredient (a hole injection layer, an electron hole 
transportation layer, a luminous layer, an electron transport layer, or electronic injection layer). As what kind of 
structure it considers should just use a well-known technique. Moreover, there are a low-molecular system 
ingredient and a macromolecule system (polymer system) ingredient as EL ingredient. When using a low-molecular 
system ingredient, vacuum deposition is used, but when using a giant-molecule system ingredient, it is possible to 
use simple approaches, such as a spin coat method, print processes, or the ink jet method. 

[0132] In this example, EL layer is formed with vacuum deposition using a shadow mask. By forming the luminous 
layer (a red luminous layer, a green luminous layer, and blue luminous layer) in which luminescence from which 
wavelength differs for every pixel using a shadow mask is possible, color display becomes possible. In addition, which 
approach may be used although there are a method which combined the color conversion layer (CCM) and the color 
filter, and a method which combined the white luminous layer and the color filter. Of course, it can also consider as 
the electronic instrument of monochrome luminescence. 

[0133] If the EL layer 4018 is formed, cathode 4019 will be formed on it. As for the moisture which exists in the 
interface of cathode 4019 and the EL layer 4018, or oxygen, eliminating as much as possible is desirable. Therefore, 
the device of forming cathode 4019 without carrying out continuation membrane formation of the EL layer 4018 and 
the cathode 4019 in a vacuum, or forming the EL layer 4018 by the inert atmosphere and carrying out atmospheric- 
air release is required. At this example, the above membrane formation is enabled by using the membrane formation 
equipment of a multi chamber method (cluster tool method). 

[0134] In addition, in this example, the laminated structure of the LiF (lithium fluoride) film and aluminum (aluminum) 
film is used as cathode 4019. The LiF (lithium fluoride) film of 1 [nm] thickness is specifically formed with vacuum 
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deposition on the EL layer 4018, and the aluminum film of 300 [nm] thickness is formed on it Of course, the MgAg 
electrode which is a well-known cathode material may be used. And cathode 4019 is connected to wiring 4007 in the 
field shown by 4020. Wiring 4007 is a power-source line for giving a predetermined electrical potential difference to 
cathode 4019, and is connected to FPC4008 through the conductive paste ingredient 4021. 

[0135] In order to connect cathode 4019 and wiring 4007 electrically in the field shown in 4020, it is necessary to 
form a contact hole in an interlayer insulation film 4015 and an insulator layer 4017. What is necessary is just to 
form these at the time of etching of an interlayer insulation film 4015, and etching of an insulator layer 4017 (at the 
time of formation of the contact hole for pixel electrodes) (at the time of formation of. opening in front of EL 
stratification). Moreover, in case an insulator layer 4017 is etched, even an interlayer insulation film 4015 may etch 
by package. In this case, if an interlayer insulation film 401 5 and an insulator layer 401 7 are the same resin 
ingredients, the configuration of a contact hole can be made good. 

[0136] Thus, the front face of the formed EL element is covered and the passivation film 4022, a filler 4023, and the 
covering material 4009 are formed. 

[0137] Furthermore, as the EL element section is surrounded, a sealing material 401 1 is formed inside the covering 
material 4009 and a substrate 4001, and sealant (the 2nd sealing material) 4010 is further formed in a sealing 
material's 401 1 outside. 

[0138] At this time, this filler 4023 functions also as adhesives for pasting up the covering material 4009. As a filler 
4023, PVC (polyvinyl chloride), an epoxy resin, silicon resin, and PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl 
acetate) can be used. If the drying agent is prepared in the interior of this filler 4023, since the moisture absorption 
effectiveness can be held, it is desirable. Moreover, degradation of EL layer may be suppressed by arranging the 
antioxidant which has the effectiveness which catches oxygen inside a filler 4023. 

[0139] Moreover, a spacer may be made to contain in a filler 4023. At this time, a spacer may be used as the 
particulate matter which consists of BaO etc., and hygroscopicity may be given to the spacer itself. 
[0140] When a spacer is formed, the passivation film 4022 can ease spacer **. Moreover, the resin film which eases 
spacer ** may be prepared apart from the passivation film. 

[0141] Moreover, as covering material 4009, a glass plate, an aluminum plate, a stainless plate, an FRP (Fiberglass- 
Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or an acrylic film can be used. 
In addition, when using PVB and EVA as a filler 4023, it is desirable to use the sheet of the structure which 
sandwiched the aluminium foil of dozens [nm] with the PVF film or the Mylar film. 

[0142] However, depending on the luminescence direction (the direction of a light emission) from an EL element, the 
covering material 4009 needs to have translucency. 

[0143] Moreover, wiring 4007 is electrically connected to FPC4008 through the clearance between a sealing material 
401 1 and sealant 4010, and a substrate 4001. In addition, although wiring 4007 was explained here, other wiring 4005 
and 4006 is similarly connected to FPC4008 electrically through trie bottom of a sealing material 401 1 and sealant 
4010. 

[0144] in addition — since a filler 4023 is formed in this example — the covering material 4009 — pasting up — the 
side face (disclosure side) of a filler 4023 — a wrap — although the sealing material 401 1 is attached like, a filler 
4023 may be formed after attaching the covering material 4009 and a sealing material 401 1. In this case, the inlet of 
the filler which leads to the opening currently formed with a substrate 4001, the covering material 4009, and a 
sealing material 4011 is prepared. And said opening is made into a vacua (below 10-2 [Torr]), and after dipping an 
inlet in the tank which is in close [ of a filler ], the atmospheric pressure outside an opening is made higher than the 
atmospheric pressure in an opening, and it is filled up with a filler into an opening. 

[0145] [Example 7] Here shows the still more detailed cross-section structure of the picture element part in the 
electronic instrument of this invention to drawing 18 . 

[0146] In drawing 18 , TFT4502 for switching prepared on the substrate 4501 uses the N channel mold TFT formed 
by the well-known approach by this example. Although considered as double-gate structure in this example, since 
there is no big difference in structure and a production process, explanation is omitted. However, it becomes the 
structure where the serial of the two TFT(s) was substantially carried out by considering as double-gate structure, 
and there is an advantage that an OFF state current value can be reduced. In addition, although considered as 
double-gate structure in this example, single gate structure is sufficient and multi-gate structure with triple gate 
structure or the gate number beyond it is sufficient 

[0147] Moreover, TFT4503 for EL drive uses the N channel mold TFT formed by the well-known approach. The drain 
wiring 4504 of TFT4502 for switching is electrically connected to the gate electrode 4506 of TFT4503 for EL drive 
by wiring (not shown). 

[0148] Moreover, although single gate structure is illustrating TFT4503 for EL drive in this example, it is good also 
as multi-gate structure where two or more TFT(s) were connected to the serial. Furthermore, it is good also as 
structure which ties two or more TFT(s) to juxtaposition, divides a channel formation field into plurality substantially, 
and enabled it to emit heat at high effectiveness. Such structure is effective as a cure against degradation by heat. 
[0149] Moreover, wiring (not shown) containing the gate electrode 4506 of TFT4503 for EL drive laps with the drain 
wiring 4512 of TFT4503 for EL drive partly through an insulator layer, and retention volume is formed in the field. 
This retention volume has the function to hold the electrical potential difference concerning the gate electrode 4506 
of TFT4503 for EL drive. 

[0150] The 1st interlayer insulation film 4514 is formed on TFT4502 for switching, and TFT4503 for EL drive, and 
the 2nd interlayer insulation film 4515 which becomes by the resin insulator layer is formed on it 
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[0151] 4517 is a pixel electrode (cathode of an EL element) which becomes by the reflexible high electric 
conduction film, it is formed so that a part may cover and cover the drain field of TFT4503 for EL drive, and it is 
connected electrically, as the pixel electrode 4517 — the aluminium alloy film, the copper alloy film, or the silver 
alloy film — low — it is desirable to use electric conduction [ **** ] film or those cascade screens. Of course, it is 
good also as a laminated structure with other electric conduction film. 

[0152] Next/the organic resin film 4516 is formed on the pixel electrode 4517, and after carrying out patterning of 
the part which faces the pixel electrode 4517, a luminous layer 4519 is formed. In addition, although not illustrated 
here, the luminous layer corresponding to each color of R (red), G (green), and B (blue) may be made and divided, pi 
conjugation polymer system ingredient is used as an organic electroluminescence ingredient made into a luminous 
layer. As a typical polymer system ingredient, a poly para-phenylene vinylene (PPV) system, a polyvinyl-carbazole 
(PVK) system, the poly fluorene system, etc. are mentioned. 

[0153] in addition — although there is a thing of various molds as a PPV system organic electroluminescence 
ingredient — for example — " — H. — Shenk, H.Becker, O.Gelsen, E.KIuge, and W.Kreuder and H.Spreitzer What is 
necessary is just to use an ingredient which was indicated by : "Polymersfor Light Emitting Diodes", Euro Display, 
Proceedings, 1999, and p.33-37" and JP,10-92576,A. 

[0154] What is necessary. is to use polyphenylene vinylene for cyano polyphenylene vinylene and the luminous layer 
which emits light green, and just to use polyphenylene vinylene or the poly alkyl phenylene for the luminous layer 
which emits light blue as a concrete luminous layer, at the luminous layer which emits light in red. thickness — 30- 
150 [nm] (preferably 40-100 [nm]) — then, it is good. 

[0155] However, the above example is an example of the organic electroluminescence ingredient which can be used 
as a luminous layer, and there is no need of limiting to this. What is necessary is just to form EL layer (layer for 
moving luminescence and the carrier for it), combining freely a luminous layer, a charge transportation layer, or a 
charge impregnation layer. 

[0156] For example, although this example showed the example which uses a polymer system ingredient as a 
luminous layer, a low-molecular system organic electroluminescence ingredient may be used. Moreover, it is also 
possible to use inorganic materials, such as silicon carbide, as a charge transportation layer or a charge 
impregnation layer. These organic electroluminescence ingredients and inorganic materials can use a well-known 
ingredient 

[0157] When formed to an anode plate 4523, EL element 4510 is completed. In addition, the pixel electrode 
(cathode) 4517, a luminous layer 4519, and the retention volume formed in the hole injection layer 4522 and the 
anode plate 4523 are pointed out in EL element 4510 here. 

[0158] By the way, in this example, the passivation film 4524 is further formed on the anode plate 4523. As 
passivation film 4524, a silicon nitride film or the nitriding oxidation silicon film is desirable. This purpose is 
intercepting the exterior and an EL element, and has both the semantics which prevents degradation by oxidation of 
an organic electroluminescence ingredient, and the semantics which stops degasifying from an organic 
electroluminescence ingredient. Thereby, the dependability of an electronic instrument is raised. 
[0159] The electronic instrument explained in this example as mentioned above has the picture element part which 
consists of a pixel of structure like drawing 18 , and has TFT for switching of an OFF state current value low 
enough, and TFT for EL drive strong against hot carrier impregnation. Therefore, it has high dependability and the 
electronic instrument in which good image display is possible is obtained. 

[0160] In the case of the EL element which has the structure explained in this example, the light generated in the 
luminous layer 4519 is emitted toward the hard flow of a substrate in which TFT was formed as shown by the arrow 
head. 

[0161] In [example 8] this example, the structure where the structure of EL element 4510 was reversed is explained 
in the picture element part shown in drawing 18 of an example 7. Drawing 19 is used for explanation. In addition, 
since a different point from the structure of drawing 18 is only the part and TFT part of an EL element other 
explanation is given to orniL 

[0162] In drawing 19 , TFT4502 for switching uses the N channel mold TFT formed by the well-known approach. 
TFT4503 for EL drive uses the P channel mold TFT formed by the well-known approach. 

[0163] In this example, the transparence electric conduction film is used as a pixel electrode (anode plate) 4525. 
The electric conduction film which specifically becomes with the compound of indium oxide and a zinc oxide is used. 
Of course, the electric conduction film which becomes with the compound of indium oxide and the tin oxide may be 
used. 

[0164] And after the 3rd interlayer insulation film 4526 which becomes by the resin film is formed, a luminous layer 
4528 is formed. The electronic injection layer 4529 which becomes by potassium acetylacetonate (written as acacK) 
on it, and the cathode 4530 which becomes with an aluminium alloy are formed. 

[0165] Then, the passivation film 4532 for preventing oxidization of an organic electroluminescence ingredient is 
formed like an example 7, and EL element 4531 is formed in this way. 

[0166] In the case of the EL element which has the structure explained in this example, the light generated in the 
luminous layer 4528 is emitted toward the direction of the substrate with which TFT was formed as shown by the 
arrow head. 

[0167] The electronic instrument shown in the [example 9] example 7 and the example 8 can be easily created, even 
if it uses the reverse stagger mold TFT for TFT which constitutes a drive circuit. It explains with reference to 
drawing 20 . In addition, about the part which is common in an example 7 and the example 8, the same number as 
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drawing 18 and drawing 19 is attached. 

[0168] In drawing 20 , TFT4502 for switching prepared on the substrate 4501 uses the N channel mold TFT formed 
by the well-known approach by this example. Although considered as single gate structure in this example, double- 
gate structure is sufficient and multi-gate structure with triple gate structure or the gate number beyond it is 
sufficient. Moreover, although the LDD field is established in the both sides of a source field and a drain field over 
the part which overlaps a gate electrode, and the part not overlapping, TFT which does not prepare especially a 
LDD field may be used for TFT4502 for switching. 

[0169] Moreover, TFT4503 for EL drive uses the P channel mold TFT formed by the well-known approach. The drain 
wiring 4533 of TFT4502 for switching is electrically connected to the gate electrode 4534 of TFT4503 for EL drive 
by wiring (not shown). 

[0170] Moreover, although single gate structure is illustrating TFT4503 for EL drive in this example, it is good also 
as multi-gate structure where two or more TFT(s) were connected to the serial. Furthermore, it is good also as 
structure which ties two or more TFT(s) to juxtaposition, divides a channel formation field into plurality substantially, 
and enabled it to emit heat at high effectiveness. Such structure is effective as a cure against degradation by heat. 
[0171] Moreover, wiring (not shown) containing the gate electrode 4534 of TFT4503 for EL drive laps with the 
source wiring 4535 of TFT4503 for EL drive partly through an insulator layer, and retention volume is formed in the 
field. This retention volume has the function to hold the electrical potential difference concerning the gate electrode 
4534 of TFT4503 for EL drive. 

[0172] The 1st interlayer insulation film 4536 is formed on TFT4502 for switching, and TFT4503 for EL drive, and 

the 2nd interlayer insulation film 4537 which becomes by the resin insulator layer is formed on it. 

[0173] Then, like an example 7 and an example 8, the pixel electrode (anode plate) 4538, a luminous layer 4539, an 

electronic injection layer 4540, cathode 4541, and the passivation film 4542 are formed, and EL element 4531 is 

formed. 

[0174] In the case of the EL element which has the structure explained in this example, the light generated in the 
luminous layer 4539 is emitted toward the direction of the substrate with which TFT was formed as shown by the 
arrow head. 

[0175] In [example 10] this invention, external luminescence quantum efficiency can be raised by leaps and bounds 
by using EL ingredient which can use the phosphorescence from a triplet exciton for luminescence. Thereby, low- 
power— izing of an EL element, reinforcement, and lightweight-ization are attained. 

[0176] Here, a triplet exciton is used and the report which raised external luminescence quantum efficiency is 
shown. (T. Tsutsui, C.Adachi, S.Saito, Photochemical Processes in Organized Molecular Systems, ed.KHonda, p 
(Elsevier Sci.Pub., Tokyo, 1991) .437.) The molecular formula of EL ingredient (coumarin coloring matter) reported by 
the above-mentioned paper is shown below. 
[0177] 
[Formula 1] 




[0178] (M.A.Baldo, D.F.O'Brien, Y.You, A.Shoustikov, S.Sibley, M.E.Thompson, S.R.Forrest Nature 395(1 998)p. 151.) 
The molecular formula of EL ingredient (Pt complex) reported by the above-mentioned paper is shown below. 
[0179] 
[Formula 2] 
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[0180] (M.A.Baldo, S.Lamansky, P.E.Burrrows, M.EThompson, S.R.Forrest Appl.Phys.Lett.,75(1 999)p.4.) 
(T.Tsutsui, M -J.Yang, M.Yahiro, K.Nakamura, T.Watanabe, T.tsuji, Y.Fukuda, T.Wakimoto, S.Mayaguchi, 
Jpn.Appl.Phys., 38(1 2B)(1 999)L1 502.) 

The molecular formula of EL ingredient (Ir complex) reported by the above-mentioned paper is shown below. 

[0181] 

[Formula 3] 

r 




[0182] If phosphorescence luminescence from a triplet exciton can be used as mentioned above, implementation of 
one 3 to 4 times the high external luminescence quantum efficiency of this will be attained from the case where the 
firefly luminescence from a singlet exciton is used theoretically. In addition, it combines with any configuration of an 
example 1 - an example 9 freely, and the configuration of this example can be carried out. 

[0183] Since the EL display adapting the electronic instrument and its drive approach of [example 1 1] this invention 
is a spontaneous light type, it is excellent in the visibility in a bright location compared with a liquid crystal display, 
and moreover, its angle of visibility is large. Therefore, it can use as a display of various electronic equipment. For 
example, it is good to use the electronic instrument and its drive approach of this invention in the display of the EL 
display of 30 inches or more (typically 40 inches or more) of vertical angles for appreciating TV broadcast etc. by 
the big screen. 

[0184] In addition, all displays for information displays, such as a display for personal computers, a display for TV 
broadcast reception, and a display for an advertising display, are contained in an EL display. Moreover, in addition to 
this, the electronic instrument and its drive approach of this invention can be used for the display of various 
electronic equipment. 

[0185] As electronic equipment of such this invention, the picture reproducer (equipment equipped with the display 
which specifically reproduces record media, such as a digital videodisc (DVD), and can display the image) equipped 
with a video camera, a digital camera, a goggles mold indicating equipment (head mount display), a navigation system, 
sound systems (a car audio, audio component stereo, etc.), a note type personal computer, a game device, Personal 
Digital Assistants (a mobile computer, a cellular phone, a handheld game machine, or digital book), and a record 
medium etc. is mentioned. Since importance is attached to the size of an angle of visibility, as for especially the 
Personal Digital Assistant with seeing [ much ] from across, it is desirable to use an EL display. The example of 
these electronic equipment is shown in drawing 23 and drawing 24 . 
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[0186] Drawing 23 (A) is an EL display and contains a case 3301, susceptor 3302, and display 3303 grade. The 
electronic instrument and its drive approach of this invention can be used by the display 3303. Since it is a 
spontaneous light type, the back light of an EL display is unnecessary, and it can be made into a display thinner than 
a liquid crystal display. 

[0187] Drawing 23 (B) is a video camera and contains a body 331 1, a display 3312, the voice input section 3313, the 
actuation switch 3314, a dc-battery 3315, and television section 3316 grade. The electronic instrument and its drive 
approach of this invention can be used by the display 3312. 

[0188] Drawing 23 (C) is a part of head mount EL display (right one side), and contains a body 3321, a signal cable 
3322, the head fixed band 3323, a display 3324, optical system 3325, and display 3326 grade. The electronic 
instrument and its drive approach of this invention can be used with a display 3326. 

[0189] Drawing 23 (D) is the picture reproducer (specifically DVD regenerative apparatus) equipped with the record 
medium, and contains a body 3331, record media (DVD etc.) 3332, the actuation switch 3333, a display (a) 3334, and 
(Display b) 3335 grade, a display — ( — a — ) — 3334 — mainly — image information — displaying — a display — 
( — b — ) — 3335 — mainly — text — displaying — although — this invention — an electronic instrument — and - 
- the — a drive — an approach — these — a display — ( — a — ) — 3334 — a display — ( — b — ) — 3335 — it 
can use . In addition, a home video game machine machine etc. is contained in the picture reproducer equipped with 
the record medium. 

[0190] Drawing 23 (E) is a goggles mold indicating equipment (head mount display), and contains a body 3341, a 
display 3342, and the arm section 3343. The electronic instrument and its drive approach of this invention can be 
used by the display 3342. 

[0191] Drawing 23 (F) is a personal computer and contains a body 3351, a case 3352, a display 3353, and keyboard 
3354 grade. The electronic instrument and its drive approach of this invention can be used by the display 3353. 
[0192] In addition, if the luminescence brightness of EL ingredient will become high in the future, it will also become 
possible to carry out expansion projection of the light containing the outputted image information with a lens etc., 
and to use for the projector of a front mold or a rear mold. 

[0193] Moreover, the above-mentioned electronic equipment displays more often the information distributed through 
electronic communication lines, such as the Internet and CATV (cable television), and its opportunity to display 
especially animation information has been increasing. Since the speed of response of EL ingredient is very high, an 
EL display is desirable to a movie display. 

[0194] Moreover, in order that the part which is emitting light may consume power, as for an EL display, for 
electrical-power-consumption-saving-izing, it is desirable to display information that the amount of light-emitting 
part decreases as much as possible. Therefore, when using an EL display for the display which is mainly concerned 
with text like a Personal Digital Assistant especially a cellular phone, or a sound system, it is desirable to drive so 
that text may be formed by part for a light-emitting part by making a nonluminescent part into a background. 
[0195] Drawing 24 (A) is a cellular phone and contains a body 3401, the voice output section 3402, the voice input 
section 3403, a display 3404, the actuation switch 3405, and an antenna 3406. The electronic instrument and its 
drive approach of this invention can be used by the display 3404. In addition, a display 3404 can stop the power 
consumption of a cellular phone by displaying a white alphabetic character on a black background. 
[0196] Drawing 24 (B) is a car audio and includes a body 3411, a display 3412, and the actuation switches 3413 and 
3414 in a sound system and a concrete target. The electronic instrument and its drive approach of this invention 
can be used by the display 3412. Moreover, although this example shows the audio for mount, you may use for a 
pocket mold or a sound system for home use. In addition, a display 3414 can stop power consumption by displaying 
a white alphabetic character on a black background. Especially this is effective in the sound system of a pocket 
mold. 

[01 97] drawing 24 — ( — C — ) — a digital camera — it is — a body — 3501 — a display — ( — A — ) — 3502 — 
an eye contacting part — 3503 — actuation — a switch — 3504 — a display — ( — B — ) — 3505 — a dc-battery 
— 3506 — containing . this invention — an electronic instrument — a display — ( — A — ) — 3502 — a display — 
( — B — ) — 3505 — it can use . Moreover, when mainly using a display (B) 3505 as a panel for actuation, power 
consumption can be stopped by displaying a white alphabetic character on a black background. 

[0198] Moreover, in the pocket mold electronic equipment shown by this example, in case the sensor section which 
senses external brightness is prepared as an approach for reducing power consumption and it is used in a dark 
location, the method of adding functions, such as dropping the brightness of a display, etc. is mentioned. 
[0199] As mentioned above, the applicability of this invention is very wide, and using for the electronic equipment of 
all fields is possible. Moreover, the electronic equipment of this example may apply which configuration shown in the 
example 1 - the example 10. 

[Effect of the Invention] Usually, when it has m pixels horizontally, although the source signal-line side drive circuit 
had m steps, it can be made into m/2 step by using the configuration of this invention. Moreover, in order for there 
to be no need of pulling up clock frequency etc., it is satisfactory also in respect of dependability. Therefore, when 
the pixel pitch by highly-minute-izing of a screen becomes narrow, the problem on the design by the arrangement 
tooth space of a drive circuit being pressed can be avoided, and it can greatly contribute to highly minute-ization of 
an electronic instrument. 

[0200] Moreover, by sharing a source signal line by the picture element part, it is also possible to reduce the whole 
number of wiring, and it can be said that there is also a point which becomes advantageous from the picture element 
part of the usual structure also in the field of a numerical aperture. 
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©Gtf#SJa2 2 0 4 CD— ^Djgm*, Si£0US*§t2 2 0 
7tC&4a3nxi>*#, Wffl©EIS£flH>*C<t 
*. ^^yf>^fflTFT220 l©y-h«fiB«, ^ 
- hfi-^^2 2 0 5*C % V-^«ll^«. V-^m-^©2 
2 0 6lC&&2tlX*,>2>. 

[0016]^{C, |a)E|2 2*#fi«Ot, T^f^^ 
t\ y-hft^«2 2 0 5^iS!K3nii. 

^tft2 2 0 i<oy- hsfigtcmBE^EPtrasn, * 

^^>^fflTFT220 l^iittfiStC^i. "T^ 
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V-Xft^2 2 0 6<0m^ (ISK) ^SI2 
2 0 4tcg©i*n*. §^Sfi2 2 0 4<OSEit EL 
|gg&raTFT2 2 0 2<Dy-h • V-^M«BEV C1 <h 
£/c8&. «f#£S2 2 0 4<DSff«:ioO/tmiS^ELig 
SbfflTFT 1 3 0 2<bEL^2 2 0 ^Kl&n*. ^-<D 
EL3t^2 2 0 3tf«£*IT*. 
[00 17] ELS»2 2 0 3<D»gL oiOEL^ 
2 2 0 3 fciSnamifcffil*. E L^fi&JBT F T 2 2 0 2 

<ov< t <,c£-oxfflw\ti*:Z>. v„i*. ^12204 

10 <omj3E-C*0. -en«V-^m-^i»2 2 0 6tCA^$*a 
(Sff) "C*>*. 0 2 0 6 

L58^-2 2 o 3<Dmm.*nw?z>. S^CC. y-Kt# 
1112 2 o h*tmvwtt&K.is-c* **>*I8TFT 

2 2 0 1 <Df- rfcEflO* ^-f?^>yfflTFT220 

1 *#2giS1#£<C-*-*. *<E>B^ ^§t2 2 0 4KlS 
fg$*i/c^tt<^<**i*. «t-3t, ELSBSWflTFT 

2 2 02<DV«,tt. 3 v 61 «:cc;d/c« 

ELHfi!lffiTFT2 2 0 2^L/"CEL^2 
20 2 0 3fclifc*a|ftt*t&. 

[0018] E L^Olga^CCMbXJi. SID99 Diqe 
st : P377 : "Current Status andfuture of Liqht-E/ni 
ttinq Pblymer Display Driven by Poly-Si TFT** . ASI 
A DISPLAY98 : P217 : "Hiqh Resolution Li«*it Enritti 
nq Polymer Display Drivenby Low Temperature Polysi 
licon Thin Film Transistor with Integrated Drive 
r" . Euro Display^ Late News : P27 : "3.8 Green O 
LED with Low Temperature Fbly-Si TFT ^Ci'tCfB^S 

30 [0019] 

^rfi]<Diij^SS«* 6 4 0 Wfcfrh 102 4@i3R«:Jf ttJT 
h m CO<fc^ 1 @«©0i«6 2. 5[%]i^0. V-X 

ia^ifJiiiaiiHiKo 1 &&<o&mm ^62. 5 ] * r 
40 fil/M-oCitc^s. 

[0020] Jti2©WfiI^:^-r «>*C«. IBfib®?S<0$ 

[0 02 1] «to'C^^tc:*5t>'C«. Sf^iO«Jg«:W 

zmmr z> c ± zmm t r 

[00221 

50 [gSSfl€rJ»^-r-2>/cfi?><0#i2} JiiSU/cgiffl^r^T* 
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10 0 2 3 ) &1$<D\m&\*. 02 2 (B) tCTnUfcJ:^ 
©y-h^»2 2 0 5i. 1 :£<DSi£&*a*a2 2 0 7 
(Cth^^cc, |^0/c2iIi^<mfflKi:£<DV-xra^ 
U fflD* S-ciiiijJRAiiiiJRBicciiStcJSlCili^ft 

HiSBACD;*-*' 7f>^fflTFT 1 0 1 U < ISMR 
B<DX<< -^>^TFT 1 0 2CDl>r*lJ&>— 

[0024] c<D<t^^«iStre»ci-c t v-^M 
opfiortitcio <h**-*c<t#aj3fe*>/c«>, ivfiiuNtcc 20 

[002 5] fclTtC, **W©««?«IRO««R*coir»T 

[00263 mm i *cRaw**9i<D*-?-a®Btt. v 

<h. EL*^4WO, OTBX-f 
(0027 ] I83J8B2 tC8BlB0*&H0tt?«BU:. V 

<t, 2 Kmmcowm&mu.. mm km®<DW&iz*:ti 

EL5R^-£**ru. 8MS;W v*Zs#mb 

<7>i;x *<dv- v&mi, m&#- tm^&±n&#) 50 
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(cttttsn. fire*-/ ?^>y*8 h^>^x^co«6«5 

coy- h«€5i^^«:^3^. mTSBE LSBfi&ffi h ^ 

> a* * * <DJm®&mz . — :£»«iit^K 

[0 02 8 ] B«3jc^ 3 CCgfitSC02|s:^^<D«^^S«. 88 

<>u<«is^2 4c*jc^-c. iaiBv-*fi-«t*s©J 

(0029) S83*3S4 CCiB*S<D2js:^<0«^^ig«. 58 

SUCcis. ^ i(Diii^<b^2<Diii^i^^Wtc^5 
*i. IftBBtijSfcigtKaiSt*. 1 *^WMOW^©JWIHI«C*»t> 

-ctais i <d®3&*j8!Ku i *^iWMflE>«*<o«i!nn«c*i 

(0 03 0 ) 18*1 5 lCBB*fcO*#feSB<D«^aw:. 18 
*1 1 L/ < ttSf3*3B 2 tc**l>-C. I5gfflS5Ria!Rg(S«. 

[003 1 ) ge^ie^ia^so^ffe^os^^at*. 58 

T i- a ?x 4 v mt 2> c <b <t Is X K *s . 
[0 03 2) 18JJBH7 *ClBtt«>4c»W©«-T«iH©BB16 
1 7 Aerate n<B<Dt^7 U- AJW8DS F 

a . sf,, • • sF.m, m&v77i'-~j*m 

Sa , ■ • •Ts s t^Wl, EL^O«3fe^ra^§3©J 

iEfift^tc^st^r. gngB«^SO^:^rSj<Olij3S»^ 
2mffiV<hZ>tZ* I7k^ra€:2o0^f«tc^«flb. 
— ^T<D«9Pd5«:*5C>x:« 1 . 3, • • 2m-3, 2m 

— ^<3D»ilffl«:*5C»-CW2. 4, • • 2m-2, 2m 

(0 03 3) 8 te&&<D*§&M<Dm*-&m<omm 
y?m*. ^mmi(c^x % 1.3. - • 2m- 

3. 2m~ 1 #g<0@l3R^(D^ff ii^^tf ^> 

ni^rati. i7k¥-Mm<Dm&-c*>*)* 2, 4. ■ • 

2 m- 2. 2m#S<OilW^<3Dlft(feft^cDS*iA^ 

(0034 ) IS^QWliBISO^^^S^KSCDlialJ 
Zfcfcli, 88^7*C*$C^T % 1. 3, • • 2m- 
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(0035] 

[0036] *»Bjifl[>^«j5jt^:® 1 icifk-r. m 1 

(A) £M&~Cm2tii>&m>kW 1 (B) KilfcfcL 
[003 7 ] 2tc^<DS^«S<DWT*®^«:*5^T 

tix\.>z>!*ic&m&ib&. z-zxD^m^t\^ti. mi 

©^^^>^TFT101, JSlOELIgfifofflTF 
T 1 0 3 . £U OE L5$^f- 10 5. mi <D<SJ#8?fi 1 o 
7£*tr*tIi5BA<h. m2<D*4 -;f>yfflTFTl 0 
2, JB2<DELIg8il/BTFT 1 0 4, f2©EL3R^l 
06, $2 <DGRftf2Sfi 1 0 8 * WT B i^UBT 

mmm^*. mmA<omi <o^-c ^>^tft i o 

1 fcO<li. JS*B©^2©^^^>^TFT1 0 

2fc<P*tfi;fcT*mfc*WT*. J»l 
TFT101. i2^^^>^TFT102tt, 
iifjzB<E>«J: ^ tc^cr>flgt£ttN + * P *• *^e* 

T*>4**>fcl». mi <DE HWWBTF.T 1 0 3*3 

J:tfSH2GPELlgfi&J8TFTl 0 4Oftttt. mri£<E><fc 
5KE L«^or>«!iS«:^^x-ecc>©^^"rn«J: 

[0 03 8 ] CCt, mx k®^*WT£^H£Stt:. 
m/22fc<Dy-^m-%«i. k*MW- hm^iai^rW 

[0 0 3 9 3 18;#fttC#^/ciIj3Ri8tKaP 1 1 3 IS^T— 

wcibff«r«. ^$9, hi (A) <c*st»r. *^>r 
- h<i^«iSfR*8rar«, *riiir^riiWjBtR»i 1 3 

IBfMUftlilBgl*. l7k^MF*9W:. GB5fcA'MD§#i2> 
2k @BBB^G>S 2(e)CDeS&*K&fPS:*f 

[0040] EJ2 (A)«. iffi^<D®^K<E>V--*ft 
^©JIg&®ft£iIi#8Jto iff i^l/TUS. V-* 
^^fflUigftbIsI8S2 0 Ot*. 1 *©V-*MISl©ftra 
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iIS&£fctt:5*L< . m^WT6. 02 (A) *c*il>-C. 

kt&< U 0 . i^^SWec D 1 fc/J>3 < UZtcto. SBltotslBS 
[004 1 )02 ( B ) ti. *mB<DS^^Kco 
^(i^ttflBHB«l@B8 2 10IJ, 1 *<D V- ^fS-^^M 

2<d^ v^ssssrw-r^sfl*** iin<a<bo. -en^s 
-*«^i*«wi/"ct»*c!rc. 02 <b) 

V-*ff^©£ra/2*Wl/*Cl,>£>. J:^t, [BMktt: 
02 (A) ggB«llH]^©^3:ni/'2ift<b*r 
£C<t#m3fc*. CO±*, 132 (B) «:*51>-C. V- 

20 xmm&m%mm&<D 1 la^oieisgfcieaw^iiitt* 

D2T»m3*l/c0rc*S. iIBRe*^#igl2 (A) , 
(B) <Z>W#K:*5l>TS¥l/W*it£. D2IJD l(D*5J:-e 
2frc*>**»6, iflffiimic J: 9 HW 

(004 2) *W 5>f h«rfflt>tr. *BR©»BMj 

ic-pora****. iBtt^rttib-ctt, f^j»WBwa 

30 [0 04 3] ®3«, Tk^mxMiEnOill^a^rW-r^ 

«^-«««:45t>r. 4 tr* h (2*= i 6) resa. 

^fffltce OS. mGBOfflS^f 9. 1 1 BttH^ 

^JWrffl^l (133 (A) ) 

[0 04 4] 1 ?^-A88fia«:. tg»Ot^7l/-Ai 

ratc^Siisn^. cn». EL^^^TB^iacofo^fij 

^!f^fc«>«:«, kiKO-^^U-A^M^S-rS. C 
40 C"C«. 4 bfv hP§gJrC&*<D"C, SF,-SF,©40 

<0®*f<DS*i&**ff ^>»3mr*>^6. AtorFu 

7^-<> (.^*T) asraccon-Ctt. Ts,:Ts,:T 
s J :Ts, = 2 5 :2 , :2 , :2'=8:4;2: 

<tr<D-*;*7^> c^n) KsratcEL^^^.^n'S'ii 

50 K9raOJ®#«. K»«M^<C<. «7>^AtCU-Cfc«*3 
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fcCV (S3 (B) > 

10 0 4 5 ) T KU* WW«:4at>rti, 1 

(C) ) 

[0 04 6] i Tk^ratc^jt^rj*. gH£ts/cJ:9«c % 

f=P^JH*(ftm#^^$n^. (S3 <D) ) 

(oo47) iu±&. m *A>fsvtt*.£mmsm$a 

[0 04 8] 04te, 03<bl5M$. *¥m><iiInO® 
*»**T*««M«:*sl»T. 4tf»h (2 4 =1 
6>PS8S9. 7 U~-AgJil&Sfc6 0 [Hz]T»®j«UD#br;S:iT 5 

ate©*-* s>^?--*— i--c*s. ng£iio-c6tt9rr 

4 (A) ) 

[0 04 9] l^lz-^IBItt, mtk<D J *-?7V>~-t>M 

raters n*. ccm 4 tr^ hPgP3-c4>eor, 

5 F*-S F \<D4r><DV?7 AaBRfltC^SflS n*. 

Ts 1 :Ts,:Ts J :Ts 4 =2 J : 2' : 2 1 : 2 D = 
8:4:2: Ul. i'OlfX^-O <f£*T) 88fi8«:E 

^AKOTfctBfcfcO. (04 (B) ) 

10 05 0] r ku* ^ratc*5i»-cii. i 

(04 (C) ) 
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li, mm&V&&tCJ:*>X&1R2tT.tc. 1. 3. 5. • ■ 
m- 3, m - 1 SBOLU^ (0 1 tc^L//c®^A(c 

4. 6. • • m-2, mSg©®« (IS 1 tCmO/c 

^n. HtfRBtt-^-CTM 1 :^ Ht^©7 *^^*i7r 

j£i**V2>. (04 CD) ) 
(0 0 5 2 3 il^. 7ks\Lj7falCinm<Dm&*:mT2>m& 

9m<Dmj$.& mi* *>££(££*>* m/ 2 facers c£** 

[0053] 

[0054] [^fife^4 1 30 5 12, ^Ife^m^SCDlEl 
30 re«^mUTl^. ^^®«g|55 0 lasffiSSSti 
"Cl»S. ®5RSIS5 0 1 O^JHtCt*. V— *m#fit*:fWffiJ 
-Ti/c«)C0. V-^{E-^«ail'JIB«t)lHl8S5 0 2, ^-hfl 
#j&^Jt®r-5/c«)<D t y-Kl#^iI>Jfgab!515fi5 0 6 

IEtbIsl!S5 0 7#SES£**iTl»£. *^c, E L^-?-tCfiS 
ii&?rmi^Te/c^m®SP (Supply)* 5 , HB&SP 

5 0 i<ossia^«i«:^$n-ct^. 

[0 05 5) B5(C*sW£!i5BSP5 0 1 S^*^ 
U/c<><D*ia6 (A) CCTSr, 06 (A) te, 6X31S 

40 ^hu^^^ot^-s. #ji»6ootijn/c 
eu^^i^(i-c*»p. 2@]3S^**ie. ^<DH2^da«: 

06 (B) CCJiVr. 

[ 0 0 5 6 ) v -*<!^<a6 1 0 C^£^M(liJ«:«, ^ 1 
^^7f>WFT601, SUOELfgaWBTF 
T603, ^lOEL^605. »l©ffi^S6 0 
7**rT*H9ftA<h, ®2©X-f7f>yfflTFT60 
2, ^2<DEL|gabfflTFT6 0 4, ®2©EL«?-6 
0 6. ^2<D§^Sf 6 0 8«rW-r*i®^B<b^i2S$ 

50 60 1. 6 0 2(CWN7 c i-*^§2TFT«:ffiO, E L6B 
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8AJ8TFT603, 6 0 4KU:P^ + *Jl/§STFT£ffi 
U>fce*€:;j50Tl»*. t§j5EjS*Rgfl6 1 3te, ^mtteWV 
ttN^t^STFT6 15i, P^ + *;U§2TFT6 

T6C ttCJcoT, N^-f *^32TFT6 1 5fc0< W 
P^t^J^TFT6 1 6#igilU V-^i^«6 1 

oa>6<Dfs^a*iii5RA b < teiSSKBtcSfciisn*. 

{0 057 )H6£, mUCwtm $>#?- + -Y t 

&&muT. mv&v&wui^-cufflrz. 07 (a) 10 
-cut, 4 tr ^ h o^P3^o/c«). 1 y u- Ajwfffl* 4 
fioo-tr^i — A*gfti}tc#£<iuri»*. @7 (B) 1*, 

07 (A ) <D*P<D&>& 1 (M<DV"^y \s — 2*%Afif\(rC~Ol* 

c 0 0 5 8 ] *r, 1 ?f eo*'- h{*m*sjB3R3 jt& 
(701). coi7k^racD^"c« 4 @«iaiK{g# 

136 1 4tC«H ifl-^^A^I^n (7 0 2) , N*-t>* 
JUSTFT6 1 5^iffiT^. J:^tCOfa)(«A© 

mic<Dfrm^<ow*&&&iTt>t\z> .(705). f<o 20 

f£, 1 ;MMWM<DfM*-C, IS3RjatRfi#«a6 1 4 4CLO 

32TFT6 1 5t*£M*jattfift&tt9. fttootPft* 
JU32TFT6 1 6&Ujgi9T&. J: C<Dmi*mm&<0 
ffliJtC<D^fg^S#ii^*i^f^n^> (70 6). 

(703). &m?T:<Dm^<DWz& t fr&&T'rz£. 

71, (jftflT) JWM«c*5t*T. EL*? 6 0 

- t-<i<tm*H8tR$ii& (710) *-c&<. 

{0 06 0)06 (A) 4C^U/c«jgtCj:4t, R, 

g, B3&tctt&istcm&*mT2>*? : ?--&'fim<Dn+ 

ttL/cR, G, B«C»j6Uro6tt5. EL*W, 

R, g, Bosfeccfeo-c. *<D«jE-»fitt#1!fe*Wtt 

*/c«>, EJ--<E>SSg:£*#<&lC«:, ^^6 3 0. 40 
640, 6 50, 66 0, 67 0, 6 8 0(Cl^^ 
(4*^*. MtttCCt*: ®£0US*S6 3 

0, 6 6 OKtJRKttJfcO/c^tt*, «%0Udfil6 4 
0,6 7 OKttGte^O/cmtt*, *86fR*ftlSlB 5 
0, 6 8 OtCteBtCttjEO/cSte*^**. 
186 3 5CCUrRiG<D{t*t*A;*JU V-*fMttB 4 
5KUtB±R<Dfl^*A27L, V-*fM»6 5 5lc« 
Gi B<Dil#«rA^)U-C^n«^t». 
(0 0 6 l ) Sfc. =WlttWc*st>TW. iS3ftA£tl]3& 
B«t<DiSlK*tT ^lECC, N^t^^TFTiPft^ 50 
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jUSTFT<t£flH>-CfT-?TC»6#. I2E«C*fct8#£><2> 

4*tf«&-3Tfe£l>U ^-Kg^4a*2*^fCcEJg 
UT, ili^AlffiJcD^-r ?f>^TFT«^ 1©**- h 
{I#»D»!RK*Kii*jiU HBSBEJ©*-/ Soffit 

(0 06 2) [^Sfi^l2 3^rai^gS^:"C«, 08 (A) 

(00 6 3) cco»sa:©y y » h«, t ku* (§*i* 

l*. 1fX^-f> <j«I) WMflO&S*. Ts 1 : Ts 
2 : • ■■ ■ : T s n = 2«- 1J : 2*-" : • • • : 1 <t 

{ 0 0 6 4 ) Sffi, It, T K (S* 

(8oi -cinrwtf) Tte^&^fcjSttfciffenru 

[0065] *Cr, ®8 (B) tCmTcfcOW:. 7KU 

(.#iT) »ira«:A^. -eurwktfBcoy- 
mi^tRr*. o , ktf hmn&&mtR2 
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(0066) /t/cO. W***W 1>-^<DT K 

coy- hm^a i isiKsn*c<ttcft£>;tetf>. iE^tcefe 

<fcm^O§*&*?Wr*frt>. cfcoT. 08 (B) <DJ: 

SURA ('8 0 2) J: 9 fcfi< TSd^* 5 **. 
[OO67]06<t, 0 9 «:^T ^^S>^^t-R 
08 (B) CC-C7nU/c^tCcfc^^©iB 
«fe«:^l>rgtt^-r-5. 138 (A) -Cte. 4fcTvKDRHB 

*C#£<lly-Ct,>£>. 09 (B) «. 09 (A) <£4>CD*£ 

6iIi5£jSlK{I^*SI6 1 4<^«(4^mU^^<or*>*. 

[0068] \Vt^<dv- \-mnm&mtR2tiz> 
(9oi>. c© 1 7jc^ra<D^-c«, m&mvifm 

me 1 4CCtiH i{B#**A2?3n (902) , + * 
;US[TFT6 1 5#igjffiT<2>. <fc ^TCOraWiij^AcD 
ffiiJCCO^fg^OS*iA^/?i?f^ni (905). 
f£, 1 7K^JtfflW©tt*r. i®3SiStRfHflS6 1 4tCLO 

MTFT6 1 5 te0N£iStKfiS£& 0 , ^^P^t^ 
^3gTFT6 1 6^iffi-r^. «totCOWi«B© 
(IiJ«:o!>^(i^CDS*iA^!fton^> (9 0 7 ) . CC 
■c. iii3RBccff#os*ii^^Tt>nrc^B#K:*i % i® 
5RA»«E«:^^-f> (£i*j> JWratcAoTt^ (9 0 
6) . iliJBBfc, m-^CD^*5i^*5*^TU/c^/c/c^tC 
(«S*T) JWiffltcA* (9 0 8). 

[0069) VL±<o*bi*&&lT<z>*'- bm*%&<o&tR£ 
ttc&o&ztx. &mfic*s^x. i^mm<om^t 

&3Hc, -£-*ve*iiIj3RA, Hi^B^O#$ii^?f^n 
t (909, 9 1 1 ) * 7 KU^ (S#i*20 SaWW:** 
Tf*. /ci^tli. k*TS<Dlij^A&C:teW*-**^-<> 
(j£*T) JWIUH*. #C<DT KU^ (S*&*) KSra-C. H 

c*MTg<Dy- hft^nwiBiRsn. -eofii^-ciiWA 

^CD{t-^©SSii*#te£<2> (9 15) i£li<J*Tt&< . 
[0 0 7 0] cc$-c<Ditt^T^e>^tc^co/tJ:^«:, 

r-<T^^f-^> (.«S*T) jaHCCAoTl**. 

^ACCfI#cr)S#ii^Wf^tiTl^^tC«. SJ^BU 
*tcVXf-<<> (**T) R8r.fitC*>9. l*«WM©fM*- 
-CiliJRBtcfi-^OS^ii^^tftoni^tCi*. ®3SA« 
-*-*^-<:> (£#T) 83fUHcA-*Ti»*. <fco-c. Steffi 

*oi ios < r ^ c t 
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(007 1 ) 06 (A) tCT^U/c^CCcfcii. R. 
G, B 3 &Kttfcl,tcm&*m*Z*^ 
SBgfcfcS^Kfflfiiaj**. £[!««:. ELSS^DfiltC 
ttb/cR. G. BCC^ioOrc^i-ri, 
R. G. B <7>&feK: *5l>-C\ ^CD^EE-flSfittSte^fc 
*/ctf>. Bl— <D«fK*»*Kte. &«ifce«a*S6 3 0 . 
640, 650. 660. 670. 6 8 0*C«:S&-&^ 

J^ttffjtcti. ®fct!U£l§l6 3 
0. 6 6 OMXRKttl&UtcUiiLZ:. «tt«lft»6 4 
10 0.67 0 KWGKttJfcU/cmtt*. tSifc&&t£6 5 
0. 6 8 0KttBtCttJ£O/c«{a*-^A*. .V-Xfl» 
^6 3 5«:«RiG(Dfi^*A^O. V-.^««6 4 
5 WltiB i R<Dm^*A*7 0. V-^m^«i6 5 5«Ct* 
G £ BCDfl^AJfr G"C^*U*m>o 
(007 2) 0l$te£fl 3 ^ 4> n FgMUi*fli4>3t-?&B 

10 (A) (B) *ci*T«*:5«c. ttftffttetti 0 3 0, 

1040. 1050. i o 6 o*m&utcm&&\±T?& 
mittMt«c o -c@5R tr < >i *ja«rOH©W* 

[00 7 3 ] QKttM4]XtM2t*. T KU* (S&i^ 

[0 07 4] Ell 1 (A) tt. 08 (B) <fcEJO, 4 * 
A^WCDS F 1 ICW47 KU^ (SSSi*) ^8ffflT a 

i i o l-rj^mnrMKi/Tir^. c<D«gra 

[007 5] «f-C"C, 011(B) ULTfktJ:^^. T F 
> (jfiUT) »3Pai<Dl*T^ ^fdW«:^^7n«8ra 1 1 0 2 

*gai:r*. c^^^^ra i i o 2tc*5i>Ti*. 
R8#mi&-r set ^®ifit- ^ c £ *<ai*2» . 

(0 07 6) *&t>-C. 0 11(B) CC-CmU/cim^ 
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«cl». UcAi^t, 06. 01 0*C7lnO/cJ:^fr*Sfe9J 

<Dm&-c*>->xi>mfc* i *ife'e*>2>. ccr», 012 

(A) (B) SrfflOTSMB-r*. 

[007 7)1312 (A) «ELigSiJfflTFT^2Z<OIsl 
5S0r* -6. E L5R^ 1 2 0 5 <D£fc5fcte. E L5R-7- 1 2 

0 5CC«^^*i^Ci-C/«f$*l^>. C(D«i&tt. EL 
ISB&fflTFT 1 2 0 24>V-*iM£ FU-f >«JSSM«C 

(^a; ccD^tiJ^^r. v— * - Ku-oramE 10 
<h£*ge-r*) wwci. 0*9, sisewsen 20 1 

^ttSStStl 2 0 6 i(Dfffl«:ii{i^3^*iCi"Ct^n 
<fcoT, JMM>***--r> (Aft) JttM(c*jt»r 

«. 1201 4>«&cc*tu P&s§em 1 2 0 

6<7)SI{iW:<&< -eC"C, ^RwlWIHUCitfH 

T, CO^eSB^ 1 2 0 6 COmtiL*. «ft€ft<d« 12 0 
l<D«{4i(Sl«(iS-c?l*_htf c(D»f^«:J:0. E 
LSiKJjJBTFT 1 2 0 2©V-* • F H >HB«Ett6 
ELJR^l 2 0 5«C»*aft3Wattitc<«Cr>T*B 
*TT&. (0 1 2 (B) ) CO^JWM^tt. 20 
*di&S4-l*m-*fcHffitt<. 5SftiJftfijecEL5R^l 2 0 

[ 0 0 7 8 ] 0 1 3 tt % 4 tT v h WW&fi*:* 0 1 1 

(B) ULm\stc£*>U2J s>4ft?1f 9Mte<D. h 

fiTFtifctr? I — At*SS F«<D1f 

^r^sti-ci**-*-*^-^ <.■£*!) aarat** i*W8 30 

1 Tk^racof^tcS^^^T^n^iii^Btcoc^r 
(0079) SF^SF^t m&Utcliia'KDTjWilc 

^bst-s. sf,«c*si^ 1 7K^ra©t?r^"C@i« 

[fflTs^Ai. -eo^tt. lTK^raota^-CiiiJRB- 

O^tti^SiaiT^CiCCJ:*?, ELlgfltofflTFTO 
V — * • K U-f >RflSfiE# 0 <h 0 % E LS^a^flTT 

(0 08 0) WJK0ct^>i|gK)^tCct^T % Mi£l//c 
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10 0 8 11 £/c, 0 1 3Cc^0/c* W S >^-Cii. @J 
3RA**«fct/iIi3RB*c*jtt* * y rJBKIT c ,G>l9te<D* 
^ = >^;W3B5t*&/c«>. :toTa>fc#6iIi3*Be>-tJ-;x 

nsrEirrafctt* P&si2*si*2*&8E<»:U Ks@eas<o 

[008 2]*/c, E LiglWjfflTFTOV-X * Y\s4 

>rasE^oit&«:ii. tefisetso i 2 o Qcofzmz 
mmt u 1201 <D«a«eft3t**2rtt 

iftt**£8u 20 \<of&HMm< «ao ^oTfeo, e 

*§U 2 0 10«tt*<&< (ISO ^€5EJ»CQSB(4<b 

is]m(4ir^>. cntc<fc-?-c. iiiJ&o^feiM. el 

[008 3 ] 01355^5 3^:HJSW"CW. 

Bsentcia u r \*m*Mf8m&-c * -5 c m o s ®k 

C 0 0 8 4 ] 0 14 (A) tCn^TJ:^^. ra— ^ 

>ytt<D#70 59^X^># 1 7 37^^^^ciT«:f< 

V * Ami! ? 7stjLg<DiJ^ *iJ>htfi.Z> : &&L5 0 0 1 _h«: 

>J®^i'054a»^e > ^"F*&fiS5 0 0 2^r^fiR-r^>. 
WiLtf, ^XvCVD&tS iH„ NH„ N.O^ 
e>i^3 n^KikS^b^ ';3>JS5002a*10-2 
00N (»$1<»50-1 0 0 [ran]) J^fiXU, 

tcSiH,. N.o^^f^^n^^bSib^^b^ 1 ^ 

>JK5 002b^50-200 [run] <jff*U<«l 0 0 
- 1 5 0 [nmj) <D/9SCC«®^T^o WJSWtttT 
ia^5 0 0 2«:2ll«J&6Ur^Lrc^ ^Bate^<D 

(008 5) 5003-5006 
^t«jg«:Wr^^(*^^ U-tf-ISfi{btt-W>»I©<» 
^^b^*fflt>Tf1£53U/cl$SI5^(*^^^*- 
C<D&&m&&®5 0 0 3 — 5 0 0 6<DmZltZ 5 — 8 
0 [run] (EP*l/<te3 0 — 6 0 [run]) <D® $ -CJ^fiXT 

S/yaVSlfcttV'ia^^- VJ» (S i Ge) 

(0086) l, 
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-rata*, /*}vx&mm&tci*&tim%M<ox-*i'-*i' 

-•jf-^YAG L — If-, YVO,U-tf-*flH>*. 

^*i8^li^U;*£felE/g*£$fc3 0 [Hz]£C U— tf-\x. 
^JU^-fEffi^ 10 0—4 00 [nO/on" ]<tt£lff)tCli2 
0 0 — 3 0 0 [mJ/an'D^-r*. YAGU-f- 

Sfcl -1 0 [kHz]<LU. I — 1f-x^JU^-f&K^:3 0 
0 — 60 0 [mJ/arf)Cf^W«:«3 5 0 — 5 0 0 [nO/c 

frf])<br-2>itac^ -eu-cii oo-i oooiiiB], 

£fl;U*4 0 0 [Mm]-C®^tC^U/cU— tr-5fe«rS« 
*>i*2$S *^30 *8 0-9 8 [%]±G-rff 

[0 08 7 ]^r t Stfc30S<*J15 0 0 3-500 6 

^m^y- htei«ys5 o o 7«/iJct4. tm&m 

5 0 OVIJ^X^CVD^m^v *&£All>. 
J93£4 0-l 5 0 [nni]iU"C-> , J=>>^:^0*fe*^-C 
7&/£T&. 2^ifi^-C«. 1 2 0 [nnflOJSESTWbfi^b 

mtis*) =3>^3g:fflC^ia^«:«. ^ 
7X-7CVD&TTEOS (Tetraethyl Orthosilicat 
e) £0,<h*ifl^O. raCEE^4 0[Pa]. StStSlS3 0 

o-4oorc]it. -mmm ( 1 3. 56[wt]),« 

2rtEffiO. 5 — 0. 8 [W/on , 3-C^«$H±-C?^fiS;*r-2>C 

i*. -e©ft4 0 0-^500 rc]©i»r--^«:<t o 

[0088)fU. y-h^S5 0 0 7±H:y-F 
tt®*^fM-*/ctf><DS& 1 CDiSm^S 0 0 8 £1&2<Di3 

m&5 o o QtzmtfLTz* ^^mm-cit* mKom*® 

&5 0 0 8 £T a"C5 0— 1 0 0 [nmJ<DJS3 tCjgfifcL/. 
#2<Di3«fla5 0 0 9 £W~C 1 0 0 — 3 00 [nmJ<DJ££ 

(0 089) Tail^f^ffit*. Ta^-y?!" 

Artcaa<DXe^K r*fln*.£<fc. T a fig^SWS^ 

*B<DT a m<D&VimiZ 20[mQ cnflfSIgr *> O^-hS 
SK^T-SC^W***^ <3t§£>Ta«3<D*&!n2S«: 
1 8 0[uQcm]*iffi-C*9*'- h SffiiT ^tC«^R6]# 
afflOTaJg^RSri/^, Ta<DatB«C 
ifil>*§S«ig*fcog<L*;>*Jl/*: 1 0 - 5 0 [rvrOUfi 
<DJS3rTa©Ttt&Kfl*/$l,T*5< t atE<DT 
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(0 09 0 ) W^?rJ^i53t"r^*6^tC«, W^r^-y? h 
(WF.) ^l^iCVD^fiX«Ct() 

tc«:ejgm<b*is&!#stf£>9. w^coi6tA^«2o 

[uQonltn^f £C£a*S£Ut>. WJ®t;tt£S&£;*: 

10 £\ *SlS9 9. 9 9 9 9 p*]CDW*-' KfcffltV 5 
#Ei£UTWJ^*J&j£T*C<!:K:<l:b> *5tft^9- 2 0 
[009 1] fc*5, $^"C«, ^l©il«i500 

jtsnr. c>-rnijTa. w. Ti, mo, ai, cu 

igSlg5 0 0 8£r^fb*>#^ (TaN) "CJfcfiSU, 

2<D«ISI5 0 0 9 ^rWir^ffi^^. 

fiI5 0 0 8 tefsLitt* > (TaN) "CJfcEfcU, 5&2<E> 

agts&s o o o £a i it^i^aW. si i <ommm 

50 0 8^t^>^^ (TaN) -Cff^fcU 8I2<DM* 

0 0 9«:Cu tt^^^^W^^^ 
[0092] htC<fc*-7**50 1 0*82 

30 «yi^T^. *HJfi^riilCP (inductively Oxiple 
d Plasma: 8f*g*^r§*^ *^) x * 
i^>^^CF,iCl,^U 1 [Pa3C0ff 
^-Cn^Jl/S?<^S®W:5 0 0 [W]ORF (13. 5 6 [Wh 
z]) m^^!ftAU-C^^X-v«:^0-Ctf ^, S«©J 
(^^^^jtCfclOOtWlORF (13. 5 6 [MH 
z]) 1^*1JA^ ^WtcmoSB^-<rx®BE*H7 
APT*. CF.iC 1 ^ig^U/clfi^OTi&^Ta 

[0 0 9 3 ] Jiiax?^>^ft-cii. w^xh*c«fc* 

2<D^@co^gp^^-^>*-^i^:^. 7*- yS - g ^ 
TCt^<X7^>m/c«)tcW. 10-2 0[9«]*I 

m-6K<k^b'>y n>^<7>isiRttiW2-4 (f^awtc 

^bS4b*> »; =2>K*S?5aiL//c®*3:2 0 — 5 0 [nral?i&x 

so ^stc<fc o ^ i comnm ±m 2 <D2?®a^6fifi^» 1 
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ODJBtfcCDigWa 50 1 1-50 1 6 (^1 <D*£S/a 5 0 

1 U-5 0 1 6a±m2<DmiZmS0 1 lb-501 

6 b ) COi*. V~ H&I51&5 0 0 7K 

*jc»r«. is i oratfcoiimra 5 o 1 1-501 6~cm 

;b*l*l»$«SU 2 0-50 [rnijUSx 7 f>^ni< 
^r>/c^lS^fiS$ni. (SI 4 (A) ) 
[0094)^Ut. ^l©K-fc">*^S**Tl»N£2 

K^^©MIJ K-Xfi% 1 x 1 0 w -5 x 1 0 10 
'•[atoms/arfJ^U }JDi£ SBE* 6 0 - 1 0 0 [keV3<t l> 
TtT^. NS!4^t^^7cSiiL-Cl 5i£«:JKT 
*7c3&. #3Stt)tCU: »J > <P) £/ctefl«ft (As) *m 

JI5 0 1 1—5 0 1 5#N^£tt^T*^l$^7c3SK:tt 
fiv^^tJiO. geJS^tc^l<O^^ll55 0 
17-5 0 2 5»fiJ?n^ ^(1©T^^5 0 1 

7 — 50 2 5CC«1 x 1 0"— 1 x 1 6 * 1 [atoms/on' ] 

(01 4 (B) ) 20 
[0 09 5 3 'XK. IS 1 4 (C ) Kliirr <fc ^ tc, 

#&micj:K>&2<DBv:<Dmi&m5 026-5031 

(311 <D*£®B5 0 2 6 a— 5 0 3 1 a tm 2<Dmnm 
5026b-503 1 b) £5fc/i£T*. C ©<!:#. 
h*fe«U&5 0 0 7fcC*Jl»-C«:. fpl 2 tDJ&#<D23m© 5 0 

2 6 — 50 3 1 T?mt>txt£\<>&mZ2 *>tC 2 0 — 5 0 [n 

(0 09 6} W^Ta^CF,iC \><Dm&iJ*K- 

1,, TaF,, TaC 1 , «|HjfSS*C*^. fi£ot, C 
F«<!:C I .Otg^^-CiiWm^OfTa^tCX 

iiCF.iO.a^^OTCOt FKttD. F^t?*^ 
j/ciiF^^t^ts. ^o^*, y vim 40 

TateFai*®*0T4>*B*tffJtt:x y =P > ^iSS©*® 
ftn«^<cc». TaWWtcittfiutr^b^n^Tt* 

<DT\ 0,^m/Hir^Ci"CTa^>f|®/)^k$n^. 
alS<Oi7^>^S«{fiT-r^. t£-?T. WlgiTa 

[0 09 7 ] -5- OT, HI 5 (A) tC7jVr<*5iClS2<Z> 50 
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i^^£E^r7 0— 1 2 0 [keV]<5: 1 x 1 0 1 J [atans/an 

'^K-xtrm*. hi 4 (B) -cmAK*mwmici& 

i&f£TZ>. K-fcTVS'tt. ^2<D^tt<O^HJS5 0 26 

— 5 OSO^^fi^TcJRtC^frS^X^iUTffiC*, st 

1 <Digmjg5 0 2 6 a — 5 0 3 0 a <DT1Bl<Dffl&lCt>^ 

T. ^3(D^*fi^»lS50 3 2 — 5 0 36*JJBfi£^n 

c<oms<o^mmmb 03 2-503 6tcas»n$ 

n/cl>> (P) OigUtt:. ^KD2S«ia5 0 2 6 a — 5 
0 3 0 a <0^~'*-&<01&mttC&^X&^fr 
fcWUTO*. fc*5. Ifll<£>i3@®5 02 6 a — 50 3 
0aO^--^---Seim^e^{*©«:*5^'C. S8l<Di£ 
®15 0 26a — 5030 aO^-^'-SIKDigSBa^F** 
{BJtC|6)*>-*-C^F* :**&£3i&B:#Ma< fc^Tl>£4><D 
cd. iai*|3]*I£<*)ig&*r**« 

10 09.8] 01 5 (B) 4C7nT«fc 5 K£l 3 
iWvm&Vi^. X7f>^JCCHF,«fflC» t J5i£ 
14^^>xv^>^& (R I ESO *JB^t:*T^. »3 
0x ^ ^>^StC<t 0, 31 1 CD3&SJB5 0 2 6 a— 5 

0 3 l aO^-'^^fi^WtCJt^^b-C. SHI 

:t v o"C. J|i3<DJ&#tt>i*1SJB5 0 3 7 

— 5 04 2 (iKDiS)g50 3 7a-5042atS 
2<D5g®B5 0 3 7 b — 5 0 4 2 b) >k1&tiStt2>. C<D 

h*fe»IK5 0 0 7CC*JC>-C». ^3<DJ&tt<D 
iSS@5 0 3 7—5 0 4 2-CIEton^l»IIiSS«i3 6<C2 
0 — 5 0 [fm^^^v^^^t\U<tXr>tcW^ifil^f^ 

(0 0 9 9 3 ^3®x?^>^I^ot t ^3<D^F 
t*M$9^i|S5 0 3 2 — 5 0 3 6 CCteUTte* ^1©^ 
5 0 3 7 a-5 0 4 1 a ±MU &S33 <D^F*fi^S*iS5 0 
3 2 a — 5 03 6 a <t. # 1 0D3WttfRJfl <t ® 3 <O^F« 
^l^iCDKC0^2Cr)^6^i«5 032b-5036 

[0 1 0 0 3 •eut, 015 (C) *C7j*T<fc^tC, P^ 
t ^;U351T F T^: Wifitt^l 5 0 0 4. 50 

o e icmr<om^mt\ l ti&<om'&M<om 4<DT*#BJsa*s 

5 0 4 3-5 0 5 4*Jfc>a;T*. If* 3 <DJ&tK<Dagm® 5 
03 8 b. 50 4 1 b«:^F*fi®J7C5R«:^r*^^^iO 

^. N^i»^^S2TFT^:^rS^t*:^l^ia5 0 0 
3. 5 0 0 5*5<fct/ie«afi&5 0 4 2ttU^* h-^x^s 

2 0 0-r±®£«UH0-t*K. WM«5 0 4 3-5 

o 5 4cc«^n-ens^«6t§s-c»;>^^^nr^s 

V>#?> (B,H § ) *fflt»/c-f^> K-^tt-CJ^fiR 

-ecDi*rnc[>$iistc*5c>-r fc^6^9iaffi^2 x i o 



23 

1 0" [atons/cra > ]£fc£J:5ecT*, 

$/c. 5 0 4 2uv-xmm&tLxtm? 

(0102] U^* h^^52 0 0S:f&£U/tt£. 

;bT--^ (RTAS) ^rfflffl-r^Ct^ai^e. ftt 
T--Jl«T»l«a5£ia&# 1 [ppm]fe*T. fiF£ 0 < « 
0 . 1 [Ppm]JWTOMJ?^EI£v4>"C 4 0 0-700 

rci, ttfiiflicte5 o o-6 o o rc]-c*f 5 4>o-c£> 

•5. *HS50rcW:5 0 0[-C]TMB3ra©&*&il**T5. 
/c/cl, ^f30DJ^<D^gira5 0 3 7-5 0 4 2*CfiH> 

[0103] ^(C t 3— 1 0 0 C^JOtK^^^O^H 
3 0 0-450 rC]T 1-12 B$ra©^i* 

m». £tt^{*ja**^br*x*i**T^ c©n 

K*$*agT*X*g-C*£. **<tOffe<D^©<fc O 

Co l 04 ] ^ct>"C. Hi 6 <A> tC7jvr«fc^«:. 2t l 

tOJBnO*6*5Ug5 0 5 5^bS{b^';3>^6 1 0 0 

-2oo[nm]<D/m$rjKfi5cr-6. -eoicc^r&teis^** 30 

*4*>6«*Jfi2<PJSflfi*&**®5 0 5 6 l//cf£. SB 

1 <DJBfHJI6«UK 5 0 5 5, »2©JBfIM&»K5 0 5 6, 
*5<tC/y- h*feli®5 0 0 7tC^U3>^^ h*-JU 
*»fi*U &12*£ (fttftStfl. flHMtdtr) 5 0 5 7 
-5 0 6 2, 5064^^-^>^lSUc». IStt 
E*S5 0 6 2fc:J£*-&lIi3US@5 0 6 3*/<*-->^ 

(0 105) mz&mmt&m&s o 5 ei or«, w& 

M&mh 0 5 6 «^<fc©Stt^t^S3Sri»©"C, ¥*St$ 
tCffin/cTf' )>l>&ft& L/C*. 2jc||j^^)-CtiTFTCC<fc 

oTj&aa j£§£*-H*KJFig<bo 5 2>JiJir7 * 

JH&fcJ&fiXT*. *?£b<tel — 5 [Mm] (36tC(ff$ 
U< «2-4 [/im]) <bTntfat>. 
[0106] hsfr-^UCOJBfiJtte. K7-fX7? 

i#5 017, 5018. 5021. 5 0 2 3 &fck*Pm 
<D*#mmt&S 04 3-5 0 5 4fcCi£-r*:3>** 50 
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-JW. E^5042KlIfi3>f * ®iS« 

[oio7i*fc. mm (tsttefiu mm&z&ts) 5 

057 — 5062. 5064iUt, Ti®4100[n 
m], T i *$07^ S - ^K«r 3 0 0 [nm]. Till 
5 0 [nn]**>** *&ril*^jaU/c3Ja#i§<D0Ua& 

[0108] */c, ^^ifi^lrti. Lli3^{£5 0 6 3 <t 
Ut I TOJ^£ 1 1 0 [nm]C£>J53tt:ff2fiXU 
i/Zlf^tc. m&l&ms 0 6 3 £&l£gi2&5 062i« 

<2>, */c; ®<b-f >t^ACc2- 2 0 [%]<DKfbffi$B 
(ZnO) *S^O/oS^«ig*^>-C«>Hl». C<D 

Hi^^fiS5 0 6 3#E L5R^<DPB@£fc£. (0 1 6 
(A) ) 

(0109) El 6 (B) tCmT&^K.. 

&ttmsim i*mm&-c\iWMtmmm) «r5oo [nm]CD 
mztcB&u. si^t^s o e 3*cttj£-r*<£sw:Bin 

y * > ^ * ffl C C i -C @£ CC 5 s - - ^ - tK<D mm <t 

i^i^^isBgTi e LjacD9^{b^sK^we<t^o"c 

[OllOl^CCC. E LJI5 0 6 6*J<fcC/0irt5 (Ms A 
ff^tB) 5067^, ISiS^*ffll>t^J5(0^ 
^-cm&BtfSL? ELIS5 0 6 6<DKi5«8 0 

— 2 0 0 [nm] (IfcStflftKt* 1 0 0-1 20 [nm]) , PUS 
5 0 6 8 0 — 3 0 0 [nm] (**SiffJfc:«:2 0 

0 — 250 [nm]) <fr*ltfHt>. 

[0111] CCOXHTW:, ^fetc*tj£T£iiiJR. I^fe 

EL®*5«t^S«r^ri. (SO, EL/UJ?S?« 

[0 112] BP^, *r^fetcM^*®^^^ r 

rj^fe^OELB^ria^w:^^-^, ^ct^-c. fs\m 
U. ^©-7^^^C»-C^fe^^0[>EL/B«:ia!RWtC^ 



CM) 



25 



(0113) CC-C«RGB«C*tfoL//c3SS^EL^ 
CDEL3R^-<hm7«* (^5feti<DfeS!»/S : CCM) 

aa^fettto&sg. pas (fctft^ffi) icmw?s&zmm 

[0 11'4)tt*5. EL® 5 0 6 G £ OX \Z2$Q<0&n 
?tf£A®, IE?lfa»B, ^^te.fcC/tS^iiAJg'Ctt* 

roils) aoc. mcy- hm^micy- h^ffi^s 

><DiS^) _BC. ^ ^JU^^^«rffll^rfS€S5 0 6 7 £ 
Ki**mMW-Ck*V&m$0 67 iltMgA 

6 7 iOrffe<3D4>3ai(D«l4^:fflC^-C^at». 

>§5068^300 [nm]©j?? tC^fiXt /^vU^ 20 
->'3>JS5 0 6 8^Mt/t*J<Ci'C t ELJB50 

t$ * $ h icm& * C t . 

[0117]CHtgll6 (B) tc^r £ *> tZW&<D 
EL-r-/^7'U^<Dfgfi£X|itC*Jt^r«, tsISSOtfJlifcte 

[0 1 18] iC6t 4 ^HJfeffKDELTW ^^U-f 

■MiiCfcoT, V--X(l^^lBaiilEl8S©lga!?Ml«i^^: 1 

{0 119)*"*% ffi;*j«ifBfeK*:«<fc 3 <tt»Jt: 
? h** 9Ti£A*<&&3*t**8>£*W*r*TFT*. 40 

ni&isissea^^fiW- -6CMO s Ess© n ^ * * juset f 

[ 0 1 2 0 ) *H$fcfll<Dig^. N^**Jl>32TFTS>r£ 
l&JSftl. v-*flM. FU-f>««. f-HMMMrM 

ffi<r6^C^7-b? hLDDIM <L 0 ,rf£*SS) **<fcCF 50 
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[0121] £/c % CM0Slsl88OP^i'^JU^TFT 

+ ^«TFTi|S]«tcLDD^SW, + 
[O'l 22] *®&.'BBIblB]KtC*sl>-C. ? + *JHMK 

ttCMosm&tfim^hti zm^. cMosiB^ 

"TiN^-r.M'SSTFTtt. 9- * *MMMMM>R*'< 

^©*^CMOSCs]gS*ifflt^JhSiS^. CMOS© 
S8£J&/£T*N^ + *wl/£!TFTW:. U»««rWUT 

[01231 fc*S, MBEtcttBI 16(B) ©tt!4-C% 

(7 U*2^^7 P, ;> htf-** h : F PC) 
[0 1251 */c, 2t^fi^-CmTXIltct«x.l*, «^ 

[0126] \p$mWGl*2&feWK*s\,>Xte. *&*R(0 

&*&m.>krmL,TcMic-o<*>x&w*2>. 

[ 0 1 2 7 3 IS 1 7 (A) l^^^ffl^/c^RS© 

±wwx$>*). mil (a) ^x-x •ffixwmutcm 

mWkEl 17(B) WIt^T. 0 17 (A) «l*Jt>T\ 4 
0 0 1»§& 40 0 2«®3R§P, 4 00 3«V-^<1 
^ffliJ«EStt)IeIBS. 4 0 0 4 Kt^fiaSBBl&lsI88-C 

^n-eno8Bfihi5i?8«e«a4 o o 5, 4006, 

4007*JgtFPC4008tCSf5, ^P^S^i^ 
[0128] COifc. @i^SJi4 00 2*C*5t>-C*i. 
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«4oo9. e*tt*4 010. ^-y >y« <^s^> 

^tti^CO) 40 11 (09 <B) KHtjO 

(0129) */c. H 1 7 (B) t**3gffiOT<D«?-&IB 
<DWimm&'V$>') % 1^4 0 0 1 , 0 1 2<D± 

JClgaiElgSfflTFT <{1U. CC-CtJN^ + ^^STF 
TiPft * F TSrH^fc-efcC MOS[s)88& 

@7nOt^4) 4 0 1 3*5<fcC*Ii35SPfflTFT4 0 1 4 

iTFT/c^Ltt»-5) a*ff$fiK£*vti>£. cne> 10 

<DTFT«4^0CD«j» ( h h«i»*>SC^*^h 
4 0 13. @i3RgWBTFT4 0 1 4^%fiJcU/c6. titfl 

W4-c/j:^/afa]t&»j@ (¥ig*fcj£) 4 0 i 5<o±icmft 

gW8TFT4 0 1 4<DKU-Oi^WCC^r^ig^ 
a»SJ@r^*Hi3eSfli4 0 1 6^fiSc-T-6. sh*wr 
tLXU. mt4>is*?J»±mi*XL<Dit&to (IT 

^ffll^Cim*. IT, i®^mfi54 0 1 6 20 
ZBf&Ltch. *fe*§US4 0 1 7«MU i^i4 0 

[0131J^<C, ELIB4 0 18^T4. EL® 
4 0 1 8(i^OE Ltm (IE?lt£AJl, IE?Lffii£Ji. 

*yi*xmmm&&tc{zmmm&&-$-*ii*mi,>. £©.1:^ 

( 0 1 3 2 ] *»WC«; 5-"* K?^**£flH>TSS 
a?-8kmtfi*S1fe±tj:Z m -eoffetc «> . fe3!8yB (CC 

im&m^x #fe»tfl[>*^«sir-5 40 

[0133] E LIS 4 0 1 8£J&5&t/fc:6. -e<D±(C|§ 
S4 0 1 Q^firr^. «6@4 0 1 9'&ELJB4 0 1 8 

g£ Ll>. fitot. K2*fE L/S4 0 1 8 <h|£ffi4 0 
1 9 E Lfg 4 0 18 ^r^FrSli^fflSi 

"Cff£0cO. *^JSfl*Ofct>-CI$fi54 0 1 9^T4i 
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(0 134] *3^WCU:|lttB4 0.1 9iUt. 

L i F (7 v-fb'J^^A) iiA 1 <TJI'£~£A) fl5 
<E>ffi/§tti££:/Bt>*. M*ftCCI*ELn4 0 1 8±«Ci% 
«Sri [ra] JB4>L i-F (? v it 'J ^3 A) JBte&JgS 
U -e-CD±ec3 0 0 [nro] /5<OT^S^^A^€r^Rjc-r 

<>&i». -eor^S4 o i 9«4 o 2 o-c^sne^iis 

KfcUTffimOO 7K&ffc$*i*. I2IS14 0 0 7tt[£ 

S4 o i 9tcmm<DnK*^7L2>tc&<DmiBmx<h'). 

«@^-Xh^?44 0 2 l^LtFPC4008{C 
(0 1 351 4 02 0tC7R3*l/c^«:*5C>TPaffi4 0 

i 9 iffigu 007 i^^si^oc^-r^/cfi&tc. raw 

lfe»K4 0 1 5fcJ:Ettfit*&4 0 1 7*C=J>** h*- 

;u*j&dt-r cne>ktf§ra*&isjg4 0 1 5 

fc*) *>|fitftR4 0 1 7©i7f>yn$ ( E LJSft$fi£mI<Q 

4 0 i i*s.v*^#s*vstoL. mmmwuo i 5* 
x—izxx- v if isx c<om^. mmm&m 

4 0 15 ±m&m4 0 1 7 D«BS«l4"C*n«. =i 

( 0 13 6) C<D£ HClsXm&LZtitcE Lm*<D&ffi 
>kl5Lr>X % J* 9 2^**— J-'a >J&4 O 2 2 v 3feift'tt4 0 2 
3, ^<-^4 0 0 9«fiJE^nS. 

(0 137) $6(C t EL^g&SrKtf^CCLT. *7 
><-*M 0 0 9 ±g*S4 0 0 1 (DftmKU- 

or\tfimihti* 8 6«ci/-y>^»40iiowi 
ccutttitt* (»2©s/-';>^) 4 o i o^wsn 
a. 

(0138) CCDi*, C03fciSl*4 023tt 

it 4 o o 9 *mm-r ztctfxDm&twt ut^rs. 

3fcl6^4 0 2 3<!:Um PVC 'J t^^^O^ 

K) . x#*^«tti % - ^'J3>m pvb (*ytr- 

h) ^^Ci*lt*4. CO*fci*tt4 0 2 3©P*96B 
*Ll^ 4/c^Lifltt4 0 2 3<OJ*}^CC, K^Jffi^T^ 

(0139) 5ftifl«4 0 2 3 <D4HC*^-1f--S: 
i±Xi>£\.>. 

(0 140) X^-V-Z&Wtct&S. ^7^-^3 
>i4 0 2 2«^^-^-EE*»fa-r^CiA*T^^. 

far ittjflifls^ t^^t fc<ti>. 

(0141) */c. /7/<-«4 0 0 9 iL/Tli, 
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4g. TJt'S-^Ate. *^>U*<£. FRP (Fibergla 
ss-Reinforced Plastics) PVF )V 
*5-<K) "7^7-7 *;UA. ^'jl^^l/ 

-5. *Si&t*4 0 2 3ittPVB^EVA?:fflC» 

**S^. [run] ©7^5-^Ad*W^PVF7^ 

[0 142](gU EL3»^6CD^^(SJ 
3*1*1) *C«fc -jTtt, 4 0 0 9 #S#t£*WT* 10 

[0143] £/c, EJ514 0 0 7tt«>-';>^4 0 1 

i 4 o i o ±m&4 o o i ^(omm^m^ 

TFPC4 0 0 8CCfig£\tfjK:&ifc<**l*. tt*5, CCt 
tJEI§l4 0 0 7 lCH>xmMUtcfi^ f&<DIE*§l4 0 0 

4 o o 6 tP3i«tcut*>- y o i i fc^c; 

mm&4 0 1 0<OT?:jioTFPC4 0 0 8{C«^tC 

(01443 fc4d2^*feW*rii. ^tia«4 023 3:831* 
T^6*><-t*4 0 0 9*r*£©U 3t&&4 0 2 3 OffiiJ 20 
m (3SM1) ^IS^<t^tC->-»;>^4 0 1 1 *:JR9 
W»tli4*. *7;<-#4 0 0 9 ^#4 
0 1 1 SrBXOttttX**^ 2EW*4 0 2 3 fcgattT fell 
l,V C(Di©<£. S1S4 0 0 1, *7'<-l*4 0 0 9*Scfcc/ 

0 W [Torr] fcTF) K U ^WOAotl^*«IK:tt 

[01453 imtfcM 7 3 C C -e*&*n<D&*&&lC*3V 30 
^iUJRfiiJCD^ ^(Cg^|ffl^ltfil&f«j&«:ia 1 8 CC^To 

[0 1 463 018 <C*a>-C. S1K4 5 0 1 JbtCRl? 6 
txtcX -{^>^TFT4502 te*H£fe0$rW:^fcl 
^TMSn/cN^t^TFT^S. 

U 97>\>¥- r «*&±r*C±T*|ISfffjK:2ocr>TF 

10147] ELIBBfcffiTFT4 5 0 3tt^(D 

^■CM^n/cN^t^;HTFT^l»5. 
^>^TFT4 5 0 2©KU-< >E*S4 5 0 4 tela© 

(Bl^r) «C«fcr>TELIBS&fflTFT4 5 0 3©y- 
r««54 5 0 6 CCSSlWtC^SnTl^. 

(0 1 4 8 3 £/c, ^^T«ELgg^TFT4 5 
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36tc\ ffiSioOTFT^^jcconcif-cll©^^^^ 

[0 149]$/c, ELgl«JfflTFT4 5 0 3©y-h 
^S4 5 0 6 £^tfEi© O^^-T) I*. E L&gfiWBT 
FT4 5 0 3COKU*>12«14 5 1 2i^»l^CT 

<DGU3SfittELggB&fflTFT4 50 3<D^- h«®4 

5 0 6K*p^*sffi£63$-r*«ate**rr*. 

(0 1 5 03 ^^7^>^TFT4 50 2*j£t/EL 
ggSlftfflT F T 4 5 0 3 ©JbtClilB 1 c£>Jgfyj*&tfi©4 5 1 

m&4 5 1 5**J&/iS«**-l£u 
(0 1 5 1 3 4 5 1 7 teJ5S11£<*>m>^^fc*i®S£ 
?5<g <EL3?»<DlfcfiB) -C*>9, E LIRJBbfflTF T4 5 

o 3 © k u >$ai#ic— gpa*iai,»«3 * «*: s tc^$ 

*V ^(C^sni. Sifttt&4 5 1 7iLt«7 

(01523 'Xicmmmnm4 5 1 e *©^«ifi&4 5 1 
7jbtc#j£u i®3RtsfiS4 5 1 7 icmr 

^>#Otctk, M45 1 9d*^$n^. fc*SCC 

r«0^O-cc^j:c^^ R <^0 . G (IS) . B <W) 
u>t^~ u> (ppv)^, ifiib**/ty— iu 

[0 153] fc*5, PPV^tSELf5tl4t lt««^ 
tZ^.<Db<D&$>Z>tt* TH.Shenk. H.Becker. O.G 

elsen, E.Kluqe, W.Kreuder and H.Spreitzer : "Fblym 
ersfor L1<#it Emitting Diodes'* .Euro Display .Procee 
dings .1999.P.33-37J ^WNfl 0-92 5 7 6#^« 

(01543 M&mrjiz&tmt i/ttt, «tfe«c«^r * 

U>^rffilr»tilMt». ®I5«3 0^150 
[nm] <tf£U<tt4 0~-l 0 0 [nm] ) ittltf* 

[0 1 5 5 3 (&U. «Jta)«W»3'fc«il/Tffil>&Ci 

co+i' «;r^Kb^rtft>-i**/c«c>cDja) ^iiisrn^ 
(oi 5 6 3 rn^kt. *mmm-cit7iiv^-&tttt*8> 
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[0157} PS&4 5 23irM$^*rEU 

1 Oitt, <PS&> 4517i, &%M4 5 1 

iE?U£AJg4 5 2 2*5<fcC/P©«54 5 2 3XBJ&2 
*/cS#3?fi<fc£tgT. 10 
(0158) iC *>-C\ 2^^fi^r«, 5 2 3 <D 

±(C$e>CC^N'^^-^3>^4 5 2 4^WtC^. 

is B >^4 5 2 4 £ Ut«M8«fi*fc« 
3g<bE<bli2a&**#£ C<E>@tttt, WiEU 

^i^riSK-r^Ci-C^O, *r*BELt**4<E>lMbK:J:* 
^fc*Kr<S»i. W«ELfcm^60J&;tf;**fl1>** 

[0159] J£LL<Z>«fc 5 tC^iS^tCfeC^-CSft^ UT # 

±, h** yT£AK&c»ELfgfibfflTFT±*w 

[0160) &$mWlC*s*<>X&W0tcWm*mT2>E 

[0161] 0SMW8j:«l«0flec*l»TW, 

1 8(C^U/ciS^eil«:*5l^"C. EL3R : F45 10O 30 

[0 1 6 2 ) 13 1 9tC*5l»T. ^^?f>yfflTFT4 
5 0 2 a&fcKD^-CJ&ft 3n/cNf JUSiT F T * 
EL5BBbfflTFT4 5 0 3tt»^« 
$ ti tc P ? + * *SL T F T £ m C . 

(0163) *$@tt&I-Ctt. iif5RSC5 (P©€5) 4 52 5 
£l,T»!WWMrJBi»*. JM*ttKteia<b^>^ a 40 

< b > a i bm b * x £ <£>< b & m r * £ * * ffl ^ » 

[0184]f ur. <U^-r^-6^3©/SfUJIfe^4 
5 2 6AW3n/c» 4 ^3tl4 5 2 8*«S^. 

iagB^n*) -Cfc*«^-i£AJB4 5 2 9, 7^5-^ 
A^£T**lfcffi4 5 3 OW£0t34ie>. 
[0165) f©^. HJ6bW7 W&E L***4 

<^K<b%W±^i/c*CD^^5>-<-^3>®4 5 32*1 50 
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JBfi&Sti. C^UEL^4 5 3 1^)B)iS3ni. 
[0 166] ^H«S0!l«:*5^TBi^l//c«®«:Wr&E 
L3HF-4>«^ #fe5fc®4 5 2 8-C£fe£L/<:3fe«:. «P"C 

[0 167] 0&BfcfN8]Xfeffl7. HlfiCT8*C*Jl>r^ 
l/c^KS». |gSii[Elff8^*«fiS£riTFTW:iS?^f # 

2 0tMLtttMT4. <c4». m*6C«7, ^£ffJ8£ 
£il?*eMfriClHUTK. gllB. HI 9^^^ 

[0168] 132 OCCfcl^T, S«4 5 0 t±*CSW6 
*a/c* -f » F T 4 5 0 2 «*HfiS0tt"CW^»l 

©^ffi-CJBfiS3n/cN^**^SETFT*fflC»&. 4* 

/c. ^-^>mFT4502«, V-^««4H 

^lCLDD^^*i9:Wfcl>TFT£ffi<r>Tfc.St>, 
[0 16 9] */c, E LfgBtMTFT4 5 0 3te4>^<D 

^>^iTFT4 5 0 2<OKU^>f2«i4 5 3 
(0mtf) «:<t-^-CE LlEttijffiTF T4 5 0 3©^- 

h^@4 5 3 4 dc^^m^nM^txx 

[0170] */c, *^AfiWl-C«E LlgHtttf8TFT4 5 
0 3£^>f JU^- bM&X\%7jkUX M©T 
FT/&iE^JCcm«IL//c'7^^'y- H8i£<fcO-CfcMC>. 

|fi&<DTFT*^J*COfctfT^ilWK:^+* 

[0 17 1]*/c EL|gfi!lfflTFT4 5 0 3©y-l 
«fiS4 5 3 4*^Oi2« (E^-d-r) »• E LIBttfflT 
FT4 5 0 3<OV-^13Bl4 5 3 Bi^K^l/t- 

^^ffltt E LfgBllffl T F T 4 5 0 3 ©y- hfllfi§4 5 

3 4<C*pa>&SBE*i£J$T*«fie*:WT&. 

(0 17 2) ^-<y^>^fflTFT4 5 0 2*5j:afEL 
J|g«)ffiT F T 4 5 0 3 C9±k:«:S& 1 <D®f«lia®S4 5 3 

£8^4 5 3 7 3&*JBfiS3 hi. 

[0173] -ecD». Hi6tefi«7 . ^feW8 il^ltitc, OS 
(PBffi) 4 5 3 8, 4539. S^-iiA® 

454 0, P£S4 5 4 1, AvJ/^a>Bl4542 
*^J5RSn, ELJR-7-4 5 3 lMHKdlift. 

[0174 ) jtmtbWteto^x&mutcmm'km'rzE 

L&*<DtaG* ^7feiS4 5 3 9X&£.Utcj?UX. 9&VX 
mZtxZ£51>CTFT&m&L$t\tcm&<DyjlCfafrr>X 
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(0175) mt&m i o ]^H^«nc5(r>r . ^mmm& 



CO 17 6) CCt. H£JSfiri&?-£fijfflU. 
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*M*Sto&*k1to±2i*tcto&*:m1r. (T.Tsutsui, C.Ada 
chi, S.Saito, Ftotochemi cal Processes in Organized 
Itolecular Systems, ed.K.Hbnda, (Elsevier Sci.F\j 
b.. Tokyo.l99l) p. 437.) ±ieOS£:*«: <£ K> $fl^<* tltc 
ELttf4 (*-7';>fe3R) (D^¥-»k&TiCwrr m 
[0177] 

at i ) 




(0178] (M.A.Baldo, D.F. O'Brien, Y.You, A.Sho 
ustikov, S. Sibley, M.E. Thompson, S.R.Forrest, Natu 
re 395 (1998) p. 151.) 

±se<Ss&:*K:<fc0tt#Sn/cEL***4 (Ptttf*) 
[0179] 

[<b2] 

Et Et 
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[0 18 0] (M.A.Baldo, S.Lamansky, P.E.Burrrovvs, 
M.E.Thompson, S.R.Forrest, Appl . Phys . Lett . , 75 ( 19 
99) p. 4.) 

(T.Tsutsui, M. -J .Yang, M.Yahiro, K.Nakamura, T,Wa 
tanabe, T.tsuji, Y.Fukuda, T.Wakirooto, S.Mayaguch \ 
1, Jpn. Appl. Phys., 38 (12B) (1999) L1502.) 

[0181] 
HL3J 



40 




50 



[0182] iu±<o jz ^ u:Bmmm)i&*fr*<DMX&i3£ 

10 18 3] [2S*S0d 1 1 ]#»W©*««**«fcC«-"© 
<C>a^£OT/flt>*C .04*. t*. TVfifci* 

[0.184JM. EL^-rX^u-ftctt. /<V3>1 

(0185) *©»**»w>»wmb£ tt«, tr^ 
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mk£g (a&micteT'zsS'ji't:?*?* (dv 

D) ^(DSBI^^H^U. -t<Di®(fc*^ 1,5*7^ 

[0 1 86) El 2 3 (A) WELfvXyu-fC**?. 
gf*3 3 0 1, ^3302. ^6U3 3 0 35**^ 

o 3 terras* c^ta**. ELf^^i/-<«e^ 

[0187)023 <B> tetrf^^^-c-fcO. 
3 3 11. ^653 3 12. W^A^SU3 313. feftf^ 
^^7^3314. /^f'J-3 3 15, S»SU3 3 1 20 

mSJS3 3 1 2K-Cffll>*Ci#W3fe*. 
(0 1 88) 13 2 3 (C) te^? Kv)>hELf^ 
7*U-TCD-8P (^K-©J) "C<fc0. *«:3 3 2 1. {f-^** 
3 2 2. IISPSj£/<> K 3 3 2 3 . 3Iti*$&3 3 

2 4, ^»3 3 2 5. ^tt^S3 3 2 6 3?£r£tf. 
^CDS^^gfc^Of-eQigflttl^i^Ci^in^SS 3 2 6 

(0189) 1223 (d) izutm&zffiittcmmmZL 

&m (JlftffHCttD V DIS*fe£S) -C^O . *#3 3 3 30 
1, gBfa&f* (DVDS?) 33 32. &fex-<**3 3 

3 3 , 3*7*65 ( a ) 3 3 3 4, £t7n8fJ (b) 3335^ 
*^t?. g*7*6Ma) 3 3 3 4«it LTilHfct&Sa*^ 
thO. 3*77*60 ( b ) 3 3 3 5 5*^<h UT^t^fi*^ 

3*7jx6fl ( a ) 3 3 3 4, 3*tt*6B ( b ) 33 3 5 tCTfflO 

(0190) 023 (E) tt^-^Sl^mRS (^* 
F^">> hf 2 ^ ^^U^) #{*3 3 4 1. 3*tj* 40 
6U3 3 4 2. T-ASP3 3 4 3 £^tf. *«B^(DWK 
IS*Jj:C/-€-CDig5fi^&«^7T^3 3 4 2tC-CflK>*C <t 

(0191) 1323 (F) li;> : - V^JHaVt^-^T 
ibK) % *(*3 3 5 1. gf*3 3 5 2, 3*7ng&3 3 5 3. 
^-^-H3 3 54^tf. ^^^KSfe.fcy 1 
^<?3|gfi!l^»*^fia3 3 5 3tCTffil>-5C<h*lffl3fe 

(0192) fc*5. tt**JCCE L«<4cO^^«5S*$ii5< 

tttxi*. mxistcmmmR*&tsyt*: u>xsrcat*:t3: so 
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BOX? u> h^^miUTSS^D^a^j: **-CC/B 
ATV ($r-?*;U^Ufcr) ^:i'CD^ilftlHl»*iMO"C 

K(i$n/crafa£3S7ivr*c<b#£<&9. itcctbium 
$a*i*7jvr*&£ra««G-c#-ci>*. E\~&&<D$mm> 

[0 194] */c, EL7<X7l"<\Z&tftUX\<*Z>$ll 

$*g<Z)<i: 5 <t * * 3S^63K E L * ^ 

[0195)024 ( A ) tetg^fiT* 0 % *#3 4 
0 1 . ^tU^fiP3 4 0 2, ^A^SP3 403. 
€53 4 04. 3405. 7>^t3406 

34 04(CXffiC»-2>C<h^a**S. <C*J, 3*7*6153 4 0 

[0 1 9 6 ) @24 (B) t*#«m£3£g. #U*tftfCtt 

4*-C9>*). *#3 4 11. 3*t*6B3 4 1 
2 . -<-^34 13, 3414 €r^tr. 

«^e*5<i:c/-e<oigai^»i^mgP3 4 1 2tc-oiH> 

C>. 3*7*6153 4 HlJiUfeomefeom 

«n%1T6Ct-CtlWI«**«i*6ti&. cn»!8fSS© 

[0197)1324 (C) «r f ^^^^>^'C*>0. * 
^350 1, 3*t*6J5 (A) 35 02, *gflfi6B3 5 0 3. 
iftfpX-f -^3504, 3*t*«5 (B) 3505. ^-yf 
IP -3506 £^t*. ^»^<D«^ffi«. 3*7*615 

(A) 3 5 02. 3*t*6B (B) 3 50 5(Ctll^Ci 
*ntl3fc£. */c, 3*7*65 (B) 3 50 5*. rEtCtafM 

[oi98] u. ^mm^xfiki.tcmwsm^ms 

(0199) W±CD®*C, ^:^W©aiffiffiffl^fi?>-CC; 

*. $/c *mmw<oi&*i3mtimi&M 1 -^sw 1 o 
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tab. mm&<om-ci>mmitrj:i,>. i^t. mM<D&fn 

fifth**. 

(0200)2*:. @j^fijJry-^fi^*^ffl*r*c 

[0 2 ] t^3fe<DS^{S63fs:|%l90^*ai<b©WI 
[03] ^raPgSBJ^CtCJ:*^^ 5>^-r- 
[0 4] *#fei£cG>^$£gw:*5tt6. f£R8P5s0:fc5£ 

(0 8) HJfcfl! 1 tcn^b/c, &§£W<om?-i£&<Dm 
[0 7] UlSflll tCmU/c. *ffe^S^S©ffi 
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* (09) mifoWZiCniUtc. *&H8©tS^EG>IB 
(010) H$S«fl3tC7nU/c» *#SJ8<D«g^ig<E> 
[01 1 ] Sifted 4 «:7n0/c. imntfafHtes&tt* 

giaij^tc Kiri^^5>^t-h *mT0. 

(012) ELiBaUffi h^>£^*<DV-* • KU 
-f >tffl«SEE<t E L^T<0**TCDKI^*SiWr *0. 

(013) ^y6CT4tC7^L/c. ?MftpXBM&lftl:r& 

(014] ^fiPi5«:^U/Cv ^»^<0«^«S<0 

(0 15) ^6fe0tf5K:ml/fc:. 

[016] ^lite£W5CCml/fc, 

[017] ^fi^6tC7nl//c, 



20 



^fi^7tC7^l//C 



[018] 
[019] 
[020] 
[02 1 ] 
[02 2 ) 

[023) 1 1 WIthO/c. 

(024) ISfitetfJ 1 1 CCTfjUife. 



K«SH<£I&?EI0. 



[03] 



[04) 



(A) 



(C) 



(0) 



5 — 

' 1 » LvJ ^= 

s/—* 



i - i «°1 



— " 

-rrvzani ^wwoh \ 
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